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(57) Abstract: Disclosed is a compound represented by Strac- 
tural Formula (I): Ar is a substituted or unsubstituted aromatic 
group. Q is a covalent bond, -CH2-or-CH2CH2-; W is a substi- 
tuted or unsubstituted alkylcnc or a substituted or unsubstituted 
heteroalkylene linking group from two to ten atoms in length, 
preferably from two to seven atoms in length. Phenyl Ring A 
is optionally substituted with up to four substituents in addition 
to Ri and W. Rj is (CH2)„-CH(OR2)-(CH2)mE, -(CH)=C(OR2)- 
(CH2)mE, -(CH2)n-CH(Y)-(CH2)mE or (CH)=C<Y)-(CH2)n,E; wherein E is COOR3, C1-C3 alkylnitrile, caiboxamide, sulfonamide, 
acylsulfonamide or tetrazole and wherein sulfonamide, acylsulfonamide and tetrazole are optionally substituted with one or more 
substituents independently selected from: Ci-Q alkyl, haloalkyl and aiyl-Co-4-alkyl; R2 is H, an aliphatic group, a substituted 
aliphatic group, haloalkyl, an aromatic group, a substituted aromatic group, -COR4, -COOIt», -CONRsR^, -C(S)R4, -C(S)OR4 or 
C(S)NRsR6. R3 is H, an aliphatic group, a substituted aliphatic group, an aromatic group or a substituted aromatic group. Y is 0-, 
CH2-, -CH2CH2- or CH=CH- and is bonded to a carbon atom in Phenyl Ring A that is ortho to Ri. R4-R6 are independently H, an 
aliphatic group, a substituted aliphatic group, an aromatic group or a substituted aromadc group, n and m are independently 0, 1 or 2. 
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RECEPTORS 



REIATED APPLICATIONS 

This application claims the benefit of U.S. provisional application 
60/297,144^ filed 07 June 2001, the entire teachings of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The peroxisome piolifeiator activated leceptoTS (PPARs) are members of the 
nuclear receptor gene &mly that are activated by &t(y acids and&t(yacid 
metabolites* The PPARs belong to the subset of nuclear receptors that function as 
beterodimers with the 9-cis retinoic acid receptor (RXR). Three subtypes, 
designated PP ARo, PPARy and PPAR5, are found in species ranging from Xenopus 
to humans. 

PPARa is the main subtype in the liver and has facilitated analysis of the 
mechanism by which peroxisome proHferators exert their pleiotropic effects. 
PPARa is activated by a number of medium and long-chain fetty acids, and it is 
involved in stimulating (3-oxidation of fetty acids. PPARa is also involved with the 
activity of fibrates and fatty acids in rodents and humans. Fibric acid derivatives 
such as clofibrate, fenofibrate, bezafibrate, ciprofibrate, beclofibrate and etofibrate, 
as well as gemfibrozil, produce a substantial reduction in plasma triglycerides along 
with moderate reduction in low-density lipoprotein (LDL) cholesterol, and they are 
used particularly for the treatment of hypertriglyceridemia. 

PPARy is the main subtype in adipose tissue and involved in activating the 
program of adipocyte differentiation. PPARy is not involved in stimulating 
peroxisome proliferation in the liver. There are two isomers of PPARy: PPARy 1 
and PPARy2, which differ only in that PPARy2 conatins an additional 28 amino 
acids present at the amino terminus. The DNA sequences for the PPARy receptors 
are described in Elbrecht, et al., BBRC 224;431-437 (1996). Although peroxisome 
proliferators, including the fibrates and fetty acids, activate the transcriptional , 
activity of PPAR's, only prostaglandin J2 derivatives have been identified as natural 
ligands for PPARy, which also binds the anti-diabetic agents thiazolidinediones wifli 
high affhaity. The physiological functions of PPARa and PPARy in lipid and 
carbohydrate metabolism were uncovered once it was recognized that they were the 
receptors for the fibrate and glitazone drugs, repectively. 



1 
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PPARa and PPARy receptors have bean inq^licated in diabetes mellitus, 
cardiovascular disease, obesity, and gastrointestinal disease, such as inflammatoiy 
bowel disease and other inflammation related illnesses. Such inflammation related 
illnesses include, but are not limited to Alzheimer's disease, Crohn's disease, 
5 rheumatoid arthritis, psoriasis, and ischemia reprofiision injury. 

By contrast, PPARS (also referred to as PPARp and NUCl) is not reported to be 
receptor for any known class of drug molecules, and its role in mammalian 
physiology has remained undefined The human nuclear receptor gene PPARS 
(hPPAR6) has been cloned firom a human osteosarcoma cell cDNA library and is 

10 fiilly described in A. Schmidt et al.. Molecular Endocrinology, 6:1634-1641 (1992). 

Diabetes is a disease in which a mammal's ability to regulate glucose levels 
in the blood is impaired because the mammal has a reduced ability to convert 
ghicose to glycogen for storage in muscle and liver cells. In Type I diabetes, this 
reduced ability to store glucose is caused by reduced insulin production. 'Type n 

15 Diabetes" or "non-msulin dq^endent diabetes mellitus" (NIDDM) is the form of 
diabetes, which is due to a profoxmd resistance to insulin stimulating or regulatory 
effect on glucose and lipid metabolism in the main insulin-sensitive tissues, muscle, 
liv^ and adipose tissue. This resistance to insulin responsiveness results in 
insufBcient insulin activation of glucose uptake, oxidation and storage in muscle and 

20 inadequate insulin repression of lipolysis in adipose tissue and of glucose production 
and secretion in liver. When these cells become desensitized to insulin, the body 
tries to compensate by producing abnormally high levels of insulin and 
fayperinsulemia results. Hyperinsulemia is associated with hypertension and 
elevated body weight Since insulin is involved in promoting the cellular uptake of 

25 glucose, amino acids and triglycerides from the blood by insulin s^isitive cells, 

insulin insensitivity can result in elevated levels of triglycerides and LDL (known as 
the "bad" cholesterol) which are risk fiictors in cardiovascular diseases. The 
constellation of symptoms which includes hyperinsulemia combined with 
hypertension, elevated body weight, elevated triglycerides and elevated LDL is 

30 known as Syndrome X. 
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Hyperlipidemia is a condition which is characterized by an abnonnal increase 
in serum lipids, such as cholesterol, triglycerides and phospholipids. These lipids do 
not circulate fieely in solution in plasma, but are bound to proteins and transported 
as macromolecular complexes called lipoproteins. One form of hyperlipidemia is 
5 hypercholesterolemia, characterized by the existence of elevated LDL cholesterol 
levels. The initial treatment for hypercholesterolemia is often a diet low in fat and 
cholesterol coupled with appropriate physical exercise. Dmg intervention is initiated 
if LDL-lowering goals are not met by diet and exercise alone. It is desirable to lower 
elevated levels of LDL cholesterol and increase levels of HDL cholesterol. 

10 Generally, it has been found that increased levels of HDL are associated with lower 
risk for coronary heart disease (CHD). See Gordon, et al.. Am, J. Med., 62, 707-714 
(1977); Stampfer, et al., N, England 1 Med., 325, 373- 381 (1991); and Kannel, et 
a]., Ann, Internal Med., 90, 85-91 (1979). An example of an HDL raising agent is 
nicotinic acid, but the quantities needed to achieve HDL elevation are associated 

15 with undesirable effects, such as flushing. 

There are several treatments currently available for treating diabetes mellitus 
but these treatments still remain imsatisfactory and have limitations. While physical 
exercise and reduction in dietary intake of calories will improve the diabetic 
condition, compliance with this approach can be poor because of sedentary lifestyles 

20 and excess food consiunption, in particular high fat-containing food. Therefore^ 
treatment with hypoglycemics, such as sulfonylureas (e.g., chlorpropamide, 
tolbutamide, tolazamide and acetohexamide) and biguanides (e.g. phenformin and 
metformin) are often necessary as the disease progresses. Sulfonylureas stimulate 
the p cells of the pancreas to secrete more insulin as the disease progresses. 

25 However, the response of the p cells eventually fails and treatment with insulin 

injections is necessary. In addition, both sulfonylurea treatment and insulin injection 
have the life threatening side effect of hypoglycemic coma, and thus patients using 
tiiese treatments must carefully control dosage. 

It has been well established that improved glycemic control in patients with 

30 diabetes (Type I and Type 11) is accompanied by decreased microvasclular 
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complications (DCCT and UKFDS). Due to difiBcully in maintaining adequate 
glycemic control over time in patients with Typo U diabetes, the use of insulin 
sensitizers in llie therapy of Type n diabetes is growning. There is also a groving 
hoAy of evidence that PPARy agonist, insulin sensitizer, may have benefits in the 
5 treatment of Type II diabetes beyond Iheir effects in improving glycemic control. 

In the last decade a class of compounds known as thiazolidinediones (e.g. 
U.S. Pat Nos. 5,089,514; 4,342,771; 4,367,234; 4,340,605; and 5,306,726) have 
emerged as effective anidiabetic agents that have been shown to increase the 
sensitivity of insulin sensitive tissues, such as skeletal muscle, liver and adipose, to 

10 insulin. Increasing insulin s^itivity ratiio: than the amount of insulin in the blood 
reduces the likelihood of hypoglycemic coma. Although ftiazolidinediones have 
been shown to increase insulin sensitivity by binding to PPARy receptors, this 
treatment also produces unwanted side effects such as weight gain and, for 
troglitazone, liver toxicity.- 

15 In view of the above, there exists a need for new pharmaceutical agents 

which modulate these receptors to prevent, treat and^or alleviate these diseases or 
conditions while ameliorating side effects of current treatmmts. 

SUMMARY OF THE INVE^^^ON 

20 Disclosed herein are novel a-methoxy cinnamates which are modulators of 

peroxisome proliferator activated recqptors (PPAR). Many of these novel a-mefhoxy 
"cinnamates have the advantage over previously known PPAR modulators in that 
tibey selectively bind at peroxisome proliferator activated receptor modulators. Based 
on this discovery, methods of modulating a peroxisome proliferator activated 

25 receptor in a subject in need of such modulation, methods of treating a subject for 

Type n diabetes, methods of treating a subject for cardiovascular disease, methods of 
* treating a subject for Syndrome X and methods of treating a subject with other 
PPAR-mediated diseases and conditions are disclosed herein- 
One embodiment of the present invention is a compound represented by 



30 
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Structural Formula (]) 




The variables in Structural Formula (I) are defined below. ^ 

Ar is a substituted or unsubstituted aromatic ffoup. Preferably. Ar is an 
5 unsubstituted, monosubslituted or disubstituted aromatic group. 

Q is a covalent bond, -CH^-, -CH^CH^-. -CH^CH^CH^- or ^^H^CHaCHaCHa- 
. Preferably, Q is a covalent bond. 

W is a substituted or unsubstituted alkylene group two to ten atoms in length 
or a substituted or unsubstituted heteroalkylene group, wherein the heteroalkylene 
1 0 group is an alkylene group fiom two to ten atoms in length in which one or more 
methylene groups have been replaced with a functional group selected fiom 
-CH=CH-. -C^, -o, -CO.. -NR., -NR^o-. -C(=NOH)- . -S-. -S(0)-. -S(0),- or 
-CH(NR7R8)-. 

Phenyl Ring A is optionally substituted with up to four substituents in 
15 addition to Ri and W. 

R, is -(CH2VCH(ORa)-(CH2)„E, -(CH)=CCOR2)<CH2)„E 
-(CH2VCH(Y)-(CH2)„E or-(CH)=CCY)-(CH2).B. B is COOR3 C1-C3 
-alkyhritrile. carboxamide. sulfonamide, acylsulfonamide or tettazole and wherein 
sulfonamide, acylsulfonamide and tetrazole are optionally substituted with one or 

20 more substituents independently selected from: C1-C6 all^l. C1-C6 haloalkyl and 
aiyl-C0-4.alIcyl. Prefembly R, is -(CH,)„-CH(OR2KCH2)„COOR3. - 
(CH)=C(OR2HCH2)„COOR3. -(ai2)„.CH(Y)-(CH2).„C00R3 or- 
(CHH:(Y)-(CH2)„C00R3. More preferably R, is meta or para to W and is 
r^cnted by Structural Fom»ula(II).evenmorepreferably by Structu^^ 

t5 W)«aV)andevenmoreprefeEablybyStructuralFormula(V): 
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OEt OMe 



OH 



OH 



(m) 



(V). 



R2 is -H, an aliphatic group, a substituted aliphatic group, haloalkyl, an aralkyl 
group, a substituted aralkyl group, an aromatic group, a substituted aromatic groiq>, 
5 -COR4, -COOR4, -CONR5R6, -C(S)R4, -C(S)OR4 or -C(S)NR5R6. 

Y is -0-, -CH2-, -CH2CH2- or a -CH=CH- group that is bonded to a carbon 
atom in Phenyl Ring A that is ortho to Ri. Thus, Y, together with the two carbon 
atoms to which Y is bonded and the intervening carbon atoms, form a ring that is 
fused to Phenyl Ring A. 
10 R3-R8 are independently -H, an aliphatic group, a substituted aliphatic group, 

an aromatic group or a substituted aromatic group. 

n and m are independently 0, 1 or 2. 
Ltt Structural Formula (I), preferably, R2 is a C1-C6 lower alkyl group, phenyl, 
benzyl or benzoyl; andRais-H or a CI -C6 alkyl group (more preferably C1-C3 
15 alkyl group). 

In another embodiment, the compound of the present invention is represented 
by Structural Formula (VI): 



20 The variables in Stractural Formula (VT) are defined below. 

Ar is a substituted or unsubstituted aromatic group. Preferably, Ar is an 
unsubstituted, monosubstituted or disubstituted aromatic group. 




(VI). 
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W is a substituted or unsubstituted alkylene linking group or a substituted or 
unsubstituted heteroalkylene linking group fix>m two to ten atoms in length, 
preferably ficom two to seven atoms in length. 

Phenyl Ring A is optionally substituted with up to four substituents in 
addition to Ri. 

Ri is -(CH2VCH(OR2HCH2)xnCOOR3, -(CH)=C(OR2)-(CH2)n»COOR3, 
-(CH2)n-CH(Y)-(CH2)mCOOR3 or~(CH)=COO-(CH2)x„COOR3. Preferably Rj is 
meta or para to W and is represented by Structural Formula (U), more preferably by 
Structural Formula (ET) and even more preferably by Structural Formula (IV). 
Structural Formulas (ir)-(V) are shown above. 

R2 is -H, an aliphatic group, a substituted aliphatic group, an aryl group, a 
substituted aryl group, -COR4, -COOR4, -CONRsRe. -C(S)R4, -C(S)OR4 or 
-C(S)NR5R6. 

Y is -0-, -CH2-, -CH2CH2- or --CH==CH- and is bonded to a carbon atom in 
Phenyl Ring A that is ortho to Ri. 

R3-R6 are independently -H, an aliphatic group, a substituted aliphatic group, 
an aryl group or a substituted aiyl group. 

n and m are independently 0, 1 or 2. 
In Stcuctural Formula (VI), preferably, R2 is a C1-C6 lower alkyl group, phenyl, 
benzyl or benzoyl; and R3 is -H or a C1-C3 lower alkyl group. 

Another embodiment of the present invention is a method of modulating a 
peroxisome proliferator activated reoq)tor (PPAR). The method comprises the step 
of contacting the receptor with at least one of the compounds of the present 
invention. 

Another embodiment of the present invention is a method of modulating a 
peroxisome proliferator activated receptor gamma in a subject in need of modulation 
of the pCTOxisome proliferator activated receptor gamma, i.e., treating a PPAR- 
gamma mediated disease in a subject The method comprises the step of 
administering to the subject an effective amount of a compound of the present 
invention. 
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Another embodiment of the present invention is a method for lowering 
blood-glucose in a sxibject in need of such treatment The method comprises the step 
of administering to the subject an effective amount of a compound of the present 
, invention. 

5 Another embodiment of the present invention is a method of treating a 

subject for hyperglycemia, dyslipidemia. Type II diabetes, Type I diabetes, 
hypertriglyceridemia, syndrome X» insulin resistance, heart failure, diabetic 
dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anor^ia 
bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease or 
10 other diseases where insulin resistance is a component The method comprises the 
step of administering to the subject an effective amount of a compound of the 
present invention. 

Another embodiment of the present invention is a method of treating a 
subject with diabetes melUtus. The me&od comprises the step of administ^ing to 
15 the subject an effective amount of a compound of the present invention. 

Another embodiment of the present invention is a method of treating a 
subject for cardiovascular disease. The method comprises the step of administering 
to the subject an effective amount of a compoimd of the {iresent invention. 

Another embodiment of the present invention is a method of treating a 
20 subject for Syndrome X. The method comprises the step of administering to the 
subject an effective amount of a compound of the present invention. 

Another embodiment of the present invention is a compound of the present 
invention for use in therapy. The therapy can be, for example, to treat T^e II 
diabetes, cardiovascular disease. Syndrome X or a disorder modulated by a 
25 peroxisome proliferator activated receptor. 

Another embodimmit of the present invention is the use of a compound of the 
inresent invention for ttxe manufacture of a medicament for the treatment of 
hyperglycemia, dyslipidemia. Type n diabetes, T^pe I diabetes, 
hypeitriglyc^demia, syndrome X, insulin resistance, heart failure, diabetic 
30 dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia 
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bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease or 
other diseases where insulin resistance is a component or other disorders modulated 
by a peroxisome prolifbrator activated receptor. 

Yet anolher embodiment of the present invention is a pharmaceutical 
5 composition which comprises a pharmaceutically acceptable carrier and at least one 
compound of the present invention. 

Yet another embodiment of the present invention is a method of preparing a 
compoimd represented by Structural Formula (VH) from sl starting compoxmd 
represented by Structural Formula (VIII): 



10 




O 

(vm). 



IS The method comprises the step of hydrolyzing the ester group in fhe starting 
compound. Phenyl Ring A, Ar, Q, W, and R3 are as described for Structural 
Formulas (I) or (VI). Q in Structural Formulas (VU) and (Vm) is preferably a 
covalentbond. 

Yet another embodiment of the present invention is one of the novel 
20 compounds described h^ein, wherein die compound is radioactively labeled, i.e., 
comprises a radioactive isotope (e.g., or ^^C) at a specific site in the compound at 
level significantly greater than the natural abundance of Ifae isotope. "Significantly 



.1? 
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greater than natural abundance*' means that Hie amount of isotope greater than 
natural abundance can be assessed by suitable means (e.g.« scintillation counting). 
Radiolabeled, preferably tritiated, (S)-3-{4-[3-(Biphenyl-4-yloxy>propoxy]- 
phenyl}-2-methoxy-propiomc acid is one example of a radiolabeled compound of 
5 the invention. Radiolabeled compounds, can be advantageously used to assess 
binding of test compound to PPARy. 

Yet another embodiment of the present invention is a method for determining 
whether a compound does or does not interact directly (e.g., binds) wifli PPARy. The 
method comprises the step of specifically binding a radioactively labeled compound 

10 described herein to the ligand binding domain of a PPARy receptor. The receptor is 
then combined with a test compound and the amount of specific binding of the 
radioactively labeled compound is assessed. Any decrease in the binding of the 
radiolabeled compound indicates that the test compoimd interacts directly with the 
peroxisome proliferator-activated receptor. 

15 The compounds of the present invention and pharmaceutically acceptable 

salts, solvates and hydrates, stereoisomers thereof lower one or more of the 
following in mammals: glucose, insxilin, triglycerides, fatty acids and/or cholesterol. 
They are therefore beUeved to be effective in treating hyperglycemia, dyslipidemia. 
Type n diabetes, Type I diabetes, hypertriglyceridemia, syndrome X, insulin 

20 resistance, heart &ilure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, 
hypertension, obesily, anorexia bulimia, polycystic ovarian syndrome, anorexia 
nervosa, cardiovascular disease or other diseases where insulin resistance is a 
component or other disorders modulated by a peroxisome proliferator activated 
receptor. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

In the Schemes, Prepamtions and Examples below, various reagent symbols 
and abbreviations have the following meanings: 

BINAP 2,2'-Bis(diphenylphosphino)-l,r-binaphthyl 
30 Boc t-butoxycarbonyl 
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10 



15 



20 



25 



30 



CBZ benzyloxycarbonyl 

DCM dichloromethane 

DEAD diethyl azcxiicarboxylate 

DIAD diisopropyl a2X)dicarboxylate 

DIPEA diisopropylefhylamine 

DMAP 4-dimethylaimno pyridine 

DMF N^-dimethylfonnamide 

DMSO dimethylsulfoxide 

eq. equivalent(s) 

BDC l-(3-dimethylaminopropyl)-3-ethylcarbodiimide HCl 

ESI-MS electron spray ion-mass spectroscopy 

Et efliyl 

EtOAc ethyl acetate 

FMOC 9-FluroTenylmethyl carbamate 

HATU 0-(7-azabenzotriazol-l-yl)-N,N,N',N'- 

tetrame&yluromum hexafluorophosphate 

HOAT: l-hydroxy-7-azabenzotriazole 

HOST 1 -hydroxybenzotriazole hydrate 

HPLC high perfoimaace liquid chromatography 

HRMS high resolution mass 

LRMS low resolution mass 

Me meHiyl 

Ms metfaanesulfonyl . 

Pd2(dba)3 tris(dibenzylideneacetone) dipalladium(0) 

Ph phenyl 

Phe phenylalanine 

Pr propyl 

r.t. room temperature 

TB AF tetrabutylammonium fluoride 

TBS terfbutyldimethylsilyl 

TFA trifluoroacetic acid 
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TEA . triethylamine 

THF tetrahydiofiuan 

Tic l,2,3,4-tetrahyd]X)isoquinoline-3-ca3iK>xylic acid 

TLC fhin-layer chromatography 



la one piefmed ^bodiment, the compound of Ihe present invention is 
represented by Structural Formula (DQ: 



Al O W: 



10 (DQ. 

Ar, Phenyl Ring A and Ri in Structural Formula (DQ are as defined in 
Structural Formulas (T) or (VI). Ri is preferably para to Wi and is represented by 
Structural Formula (H), more preferably Stractural Formulas (UI) or (IV) and even 
more preferably, StructuraJ Formula (V). 
15 p is an integer from one to nine, preferably one to four. 

Wi is -0-, -C(0)-, -OCHz-. -CH2-. -NRa-. -NRsCO, -NRsCH-, -C(=NOH)- 
or-CH(NR7R«)-. 

R7 and Rg axe independently -H, an aliphatic group, a substituted aliphatic 
group, an aromatic group or a substituted aromatic group. 
20 Li a more preferred embodiment, the compoimd of the present invention is 

represented by a structural formula selected firom Structu^ Formulas (X)-(XVin): 

(X) 



i 
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0R3 
(xvin) 




At, Phenyl Ring A, R2 andRa in Structiual Formulas pQ-pOX) ore as 
described for Structural Formula (DQ. Preferably, R2 and R3 are as described for 
Stractuial Formula (n). More preferably, -CH2CH(OR2)COOR3 in Structural 
Formulas (X)-pCDO is represented by Structural Formulas (OS) or (TV), and even 
more preferably by Structural Formula (V). 

In another preferred embodimmt, the compound of die present invention is 
represented by Structural Formula (XX): 




10 (XX). 

Ar and Phenyl Ring A in Structural Formula (XX) are as described for 
Structural Formulas (I) or (VI) and t is an integ^ fix)m 1 to about 5. 

In a more preferred embodiment, Ri in structural Formula (XX) is para to 
the carbon bonded to the alkyne group and is represented by Structural Formula (JJ)^ 
15 more preferably by Structural Formulas (HI) or (IV) and even more preferably by 
Stmctural Formula (V). Preferably, t is 1, 2 or 3. 

In another preferred embodiment the compound of the preset invention is 
represmted by Structural Formula (XXI): 
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At and Phenyl Ring A in Stnictuial Fonnula (XXI) are as described for 
Stractural Fomulas Q) or (VI), 
p is zen>» one or two. 

5 W2 is -0-. -C(0)., -OCH2-, -C3I2-, -NRgCO-, -NRgCH-, -C(=NOH)- 

or-CH(NR7R«)-. W2 is preferably -0-. 

R7 and Rs are independently -H, an aliphatic group, a substituted aliphatic 
group, an aromatic group or a substituted aromatic group. 

Rii and R12 are independently a C1-C6 alkyl group (preferably C1-C3 alkyl 
10 group), or, taken togeflier are a substituted or unsubstituted ethylene, propylene or 
butylene group. 

In a more preferred embodiment, the compoimd of the present invention is 
repres^ted by a structural formula selected from Structural Formulas (XXD)- 
(XXVI): 



15 
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Ar and Phenyl Ring A in Structural Formulas (XXH) - (XXVT) are as 
described for Structural Formula POG) and R2 and R3 in Structural Formulas 
5 pDOT)- (XXVI) are as described in Structural Formula (II). In Structural Formula 
(XXVI), W3 is a covalent bond, methylene or ethylene and R13 and R14 are methyl, 
ethyl or propyl and are the same or different, preferably the same. Prefeiably, 
-CH2CH(OR2)COOR3 in Structural Formulas (XXH)- (XXVT) is represented by 
Structural Formulas (JE) or (IV), more preferably by Structural Formula (V). 
10 In another preferred embodiment, the compound of the pxesent invention is 

represented by Structural Formula (XXVU): 

R15 R16 (XXVD). 
At, Phenyl Ring A, R2 and R3 in Structural Formulas (XXVII) are as 
described for Structural Formulas (I) or (VQ; W4 and W5 are independently 
15 methylene or ethylene; and R15 is -H and R16 is a C1-C6 alkyl group (preferably 

methyl, ethyl or propyl), or R15 and Ris, taken together, are =0 or =CH2. Preferably, 
-CH2CH(OR2)COOR3 in Structural Formula (XXVU) is represented by Structural 
Formulas (HI) or (TV), more preferably by Structural Formula (V). 

An "aliphatic group" is non-aromatic, consists solely of carbon and hydrogen 
20 and may optionally contain one or more units of tmsaturation, e.g., double and/or 
triple bonds. An aliphatic group may be straight chained, branched or cyclic. When 
straight chained or branched, an aliphatic group typically contains between about 1 
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aiid about 10 carbon atoms, more typically between about 1 and about 6 carbon 
atoms. When cyclic, an aliphatic group typically contains between about 3 and about 
10 carbon atoms, more typically between about 3 and about 7 carbon atoms. 
Aliphatic groups are preferably Cl-ClO straigiht chained or branched alkyl groups 
5 (i.e., completely saturated aKphatic groups), more preferably C1-C6 straight chained 
or branched alkyl groups. Examples include methyl, ethyl, w-propyl, z^o-propyl, w- 
butyl, seC'hutyl and /erf-butyl. 

A 'lialoaliphatic group'' is an aUphatic group, as defined ab5ve, substituted 
with one or more halogm atoms. 
10 A ^^baloalkyl group" is an aUcyl group (i.e., a saturated aliphatic group), as 

dejSned above, substituted with one or more halogen atoms. Examples included - 
CF3, -CHFa, -CH2F, -CF2CF3 and the like. 

An "aralkyl group" is an alkyl group substituted with an aromatic group, 
preferably a phenyl group. A preferred aralkyl group is a benzyl group. Suitable 
15 aromatic groups are described below and suitable alkyl groups are described above. 
Suitable substituents for an aralkyl group are described below. 

An "aralkenyl group" is an alkenyl group substituted with an aromatic group. 
An "alkenyl group" is an aliphatic group with one or more carbon carbon double 
bonds. Suitable aromatic groups are described below. Suitable aliphatic groups are 
20 defined above. Suitable substituents for an aralkenyl group are described below. 

An "allyl group" has the formula "-CHiCH^CHi. Suitable substituents for an 
allyl group are described below 

An "alkylene group" is a polymethylene group, i.e., -(CH2)n-, wherein n is a 
positive integer. Preferably, n is an integer from about 2 to about 10, more preferably 
25 firom about 2 to about 7. A "substituted alkylene group" is an alkylene group in 
which one or more methylene hydrogen atoms are replaced with a substituent. 
Suitable substituents are described below. 

An "arylene" is an aromatic group in which at least two carbon atoms are 
bonded to moieties other than hydrogen. Suitable arylene groups are those 
30 corresponding to the aroxxiatic groups described herein. 
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A "sulfonamide group" is represmted by -S(0)2>IH2. A "substituted 
sulfonamide group" is represented by -S(0)2N(R)2, wherein each R is independently 
-H, C1-C6 aliyl, C1-C6 haloalkyl or aryl-C0-C4-aIkyl and at least one R is not-H, 
An '^acylsulfonamide group" is represented by -S(0)2NH-C(0)-R wherein R 
5 is -H or a C1-C6 alkyl group or a C1-C6 haloalkyl group. A "substituted 

acylsulfonamide groiq)" is represented by -S(0)2NR'-C(0)R, wherein R is -H or a 
C1-C6 alkyl group or C1-C6 haloalkyl group and R' is C1-C6 alkyl, C1-C6 
haioaJkyl or a]yl-C0-C4-alkyl. 

The term *Tieteroalkylene group" refers to an aUg^lene group in which one or 

10 more methylene groups have been rq)laced by a functional group^ e.g., 

-(CH2)p-Z-(CH2)q- wherein p is a positive integer and q is zero or a positive integer 
' such that p + q is less than 10 and Z is a functional group. Examples of suitable 
functional groups include -CH=CH-, -C^-, -CO-, -NRg-, -NRsCO-, 
-C(=NOH)- , -S(0)k- and -CHCNRvRg)- wherein each R7 and each Rs is 

15 independentiy -H, an aliphatic group, a substituted aliphatic group, an aromatic 

group or a substituted aromatic group; and k is 0, 1 or 2. Preferably, a heteroalkylene 
group is between about 2 and 1 0 atoms in length. For purposes of detennining the 
length of a heteroalkylene group, in this application a functional group is considered 
to be one atom. Thus, for example, -(CH2)3-CO-NH-(CH2)2- is six atoms in length 

20 (five methylene carbons and a fimctional group); and -(CH2)3-C(=NOH)-(CH2)2- is 
also six atoms in length (five methylene carbons and an oxime carbon). Examples of 
preferred heteroalkylene groups include -(CH2)2-0-, -(CH2)3-0-, -(CH2)4-0-, - 
-CH2-C^CH-, -(CH2)2-CsCH-, -(CH2)3-C^H-, -(CH2)4-C^CH-, -(CH2)5-C=CH-, 
-(CH2)CO-, -(CH2)2CO-, -(CH2)3CO-, -(CH2)4CO-, -.(CH2)2--C(=NOH)-, 

25 -(CH2)3-C(=NOH)-, -(CH2)4-C(=NOH)«, -(CH2)2-NR8-, -(CH2)3-NR«-, -(CH2)4-NR8-. 
-(CH2)2-NR8CO-, -(CH2)3-NR8CO-. -(CH2)4-NR8CO-, -(CH2)2-OCH2-, 
-(CH2)3-OCH2-, -(CH2)4-0CH2-, -(CH2)2-NR8CH2-, -(CH2)3-hfR«CH2-, 
-(CH2)4-NR»CH2-, -<CH2)2CH(NR7R8)-, -(CH2)3CH(NR7R8)- and 
-(CH2)4-CH(NR7R8)-. 
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A "substituted heteroalkylene group" is a heteroalkylene group in which one 
or more methylene hydrogen atoms are replaced with a substituent Preferred 
substituents include =0, =CH2, C1-C6 alkyl and C2-C4 aliylene. When a 
heteroalkylene group is substituted with a C2-C4 alkylene group, the C2-C4 alkylene 

5 group together with the carbon atoms of the heteroalkylene group to which the two 
ends of the C2-C4 alkylene group are bonded and any intervening catbon atoms 
form a cycloalkyl ring. Structural Formula (XX) provides an example of a 
heteroalkylene group substituted with a C2-C4 alkylene group, which is represented 
by Rii and R12 taken together. Specifically, Ru and R12. taken together with -CH- 

10 (CH2)pCH- can form a cycloalkyl ring. Other examples of heteroalkylene groups 
substituted by an alkylene are shown in the following structural formulas: 



15 
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Oflier suitable substituents for a heteroalkylene group are described below. 

A '*nonaromatic heterocyclic ring" (or also refered to as a *Tieterocyclic 
ring") is a monocyclic, bicyclic, or tricyclic nonaromatic ring of 3 to 14 ring atoms 
which are saturated or partially saturated containing carbon and from one to four 
5 heteroatoms selected from N, O or S. The term '^nonaromatic heterocychc ring *' 
mcludes nitrogen-containing heterocyclic rings, which contains from one to three 
nitrogen atoms and optionally further contains one other heteroatom selected from O 
■ or S. Examples include morpholinyl, thiomorphonlyl, pyrrolindinyl, pierazinyl, 
piperidinyl, azetidinyl, azacycloheptyl, or N-phenylpiperazinyl. The term "non- 
10 aromatic heterocyclic ring" also mcludes non-aromatic heterocyclic rings ftised to 
aromatic group, e.g., 1,3-benzodioxole, 4-chromanone, and phthalimide. A "non- 
aromatic heterocyclic ring" may be optionally substituted wilfa a designated nixmber 
of substituents, as described below. 

An "aromatic group" (also referred to as an "aryl group") as used herein 
15 mcludes carbocyclic aromatic groups, heterocyclic aromatic groups (also refered to 
as **heteroaryl") and fused polycycUc aromatic ring system as defined herein. 

A "carbocyclic aromatic group" is an aromatic ring of 5 to 14 carbons atoms, 
and includes a carbocyclic aromatic group fused with a 5-or 6-membered cycloaDcyl 
group such as indan. Examples of carbocyclic aromatic groups include, but are not 
20 limited to, phenyl, 1-naphthyl, 2-naphyl, 1-anthracenyl, 2-anthracenyl, 

phenanthrenyl, fluorene, 9-fluorenone, indan and the like. A carbocyclic aromatic 
group is optionally substituted with a designated number of substituents, described 
below for aromatic groups. 

A "heterocyclic aromatic group" (or "heteroaryl") is a monocyclic, bicyclic 
25 or tricyclic aromatic ring of 5- to 14-ring atoms of caibon and from one to four 
heteroatoms selected from O, N, or S. Examples of heteroaryl include, but are not 
limted toN-imidazolyl, 2-imidazole, 2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, 2- 
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrinMdyl, 4-pyrimidyl, 2-pyranyl, 3-pyranyl, 4- 
pyrazolyl, S-pyrazolyl, 2-thiazolyl, 4-fhiazolyl, 5-thiazolyl, 2-oxazoyl, 4-oxazoyl, 5- 
30 oxazoyl, 2-imidazolyl, isoxazoyl, pyrrolyl, pyrazinyl, and purinyl and the like. 
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Heterocyclic aromatic (or heteroaryl) as defined above may be optionally substituted 
with a designated number of substituents, as described below for aromatic groups. 

A "fused polycyclic aromatic" ring system is a carbocyclic aromatic group or 
heteroaryl fused with one or more other heteroaryl or nonaromatic heterocyclic ring. 

5 ^camples include 2,3-dihydrobenzofuian, dibenzothiophene, dibenzofuran, 2- 
benzoihienyl, 3-benzothienyl, 2-benzofuranyl, 3-benzofuranyl, 2-indolyl, 3-indolyl, 
2-quinolinyl, 3-quinolinyl, 2-benzothiazolyl, 2-benzooxazolyl, 2-benzoimidazolyl, 2- 
qinolinyl) 3-quinolinyl, 1-isoqinolinyl, 3-quinolinyl, 1-isoinoldyl, 3-isoindolyl, 
benzotriazolyl and the like. Fused polycyclic aromatic ring systems may optionally 

10 be substituted with a designated nmnber of substituents, as described below for 
aromatic groups. 

"Halo" refers to fluoro, diloro, bromo and iodo. 

Preferred examples of suitable values for Ar in Structural Formulas (T), and 
(VI)-(XXVI[) are shown below: 



15 




(XXEX) 



(XXX) (XXXI) 
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(xxxo) (xxxm) 




(xxxvi) (xxxvn) 
o 




(xxxvm) (xxxDC) 



10 Rings B-Z axe independently sabstituted or unsubstitated. Otber examples of 

suitable groups for Ar include substituted or unsubstitated benzoylnaphthyl, 
thienylphenyl and naphthoylplienyl. Still ofiier «!canq>les of suitable ^^nes for Ar are 
found in Examples 1-379. These aromatic groups, when used as values for Ar, can 
be substituted or unsubstituted, as shown in Examples 1-379, or, alternatively, can 

15 contain one or more other aromatic groiq) substituents that arc described herein. 
X is -0-, -S-, -CH2- or -C(0). 

Z is a covalent bond, -0-, (-CHa),-. -CHCCHaXCHj),-, -C(CH3)2(CH2),-, 

-(CH2)qCH(CH3)-. -(CH2)qC(CH3) 2-. -0(CH2V, -(CH2),0-, -(CH2)qNH-, 

. -(CH2),,NH-, -(CH2),CHR2o-, -CHRao(CH:Oq-. -(CH?)qCR2oRa<r, -(CH2)4CRaoRao-, 
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-.(CH2)qNR20-, -NR20(CH2)q-, -(CH2)qC(=NOH)r, .C(=NOH)(CH2)q-, 
-CH(0H)-(CH2)q-, -(CH2)q-CH(OH)., -CO-(CH2)q-, -(CH2)q-.CO-, -COO-(CH2)q-, 
-OCO-(CH2)q-, -(CH2)q-OCO-, -(CH2)q-COO-, -(CH2)qCO.NH., -(CH2)qNH-CO-, 

-(CH2)qCONR2o-, -CONR2o(CH2)q., -(CH2)qNR2oCO- or^NR2oCO(CH2)q-. Z is 
preferably a covalentbond, -C(=NOH), -O- or -C(0)- (more preferably -O- or 
-C(0)-); and q is 0, 1, 2 or 3, preferably 0 or 1. 

Each R20 is independently a C1-C5 alkyl group or halogenated C1-C5 alkyl 

group. 

Especially preferred values groups for Ar in Structural Formxilas (T) and (VI)- 
(XXYIT) are shown below: 



Phenyl Rings A' and A** are substituted or unsubstituted. 

Suitable substituents for an aromatic group, including the aromatic group 
represmted by Ar (e.g., Phenyl Rings A' and A" and Rings B-Z) and Phenyl Ring A, 
an aliphatic group, an alkyl group, an alkylene group, a heteroalkylene group, a non- 
aromatic heterocycUc group, an aralkyi group, an aralkenyl group and an allyl group 
are those which do not significantly diminish the activity of the compound at the 
Peroxisome Prolifeiator Activated Receptors (PPARs), e.g., decrease the activity by 
more than a &ctor of five (preferably no more than a factor of two) compared with 
the corresponding compound without the substituent Examples of substituents 
include halogen (-Br, -CI, -I and -F) -R, -OR, -CN, -NO2, -N(R)2, -COR, -COOR, - 
C0N(R)2, -SOkR (k is 0, 1 or 2) and -NH<;(=1SIH)-NH2. Other examples include 
sulfonamide, acylsulfonamide, -NR-CO-R, -OS(0)R, -0S(0)2R, q^loalkyl groups, 
substituted or unsubstituted non-aromatic heterocyclic groups, -0(CH2)iC0OH, 
-0-0(CH2)r-N(R)2, -0(CH2)r -(cycloalkyl), -0(CH2)r0H, .0(CH2)rOSi(R)3. and 
-(CH2)aCH(OR3o)(CH2)bCOOR3i. Each R is mdependentiy -H, an aliphatic group, a 
substituted aliphatic group, a halogenated aliphatic group, a benzyl group, a 




i 
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substituted benzyl group, aa aromatic group or a substituted aromatic group, and 
preferably -H, an alkyl group (e.g., a CI -CIO alkyl group), a halogenated alkyl group 
(e.g., a CI -CIO halogenated alkyl group), a phenyl group or a substituted phenyl 
group; R30 is a C1-C6 alkyl group or C1-C6 halogenated alkyl group, R31 is -H, a 
5 C1-C6 alkyl group or C1-C6 halogenated aUcyl group; r is an integer from 1 to 6; a 
and b are independently 0, 1 or 2. An aromatic group, ben2ylic group, an.aliphatic 
group, an alkyl group, an alkylene group, a heteroalkylene group, a non-aromatic 
heterocyclic group, aialkyl group and aralkenyl group can have more than one 
substituent Other examples of suitable substituents for an aromatic group 
10 represented by Ar are those found at tihie corresponding position of the compounds 
described in the Exemplification Section. 

Preferred substituents for Rings B-Z include halogen, -R9, -OR9, -COR9, 
-COOR9, -CN, a non-aromatic heterocyclic group, an allylic group, 
-(CH2)aCH(OR3o)(CH2)bCOOR3i or -NR9C(0)R9. R9 is -H, an alkyl group (e.g., a 
15 Cl-ClO alkyl group), cycloalkyl, a halogenated alkyl group (e.g., a Cl-ClO 

halogenated alkyl group) or an aromatic group. R30, R31, a and b are as described 
above; preferably R30 is mefliyl or ethyl, R31 is -H3 and a and b are one. 

More preferably, suitable substituents for Rings B-Z include one or more 
groups selected from halogen, C1-C8 straight chained or branched alkyl, CI -C8 
20 straight chained or branched halogenated alkyl (e.g., -CF3), C3-C8 q^cloalkyl, C1-C8 
straight chained or branched alkanoyl, C1-C8 straight chained or branched alkoxy 
(e.g., methoxy), -Br, -F, AT-morpholino, -COOH, -OH, -CN, or C1-C8 straight 
chained or branched halogenated alkoxy (e.g., -OCF3). 

Suitable substituents for Phenyl Rings A' and A" are as described above for 
25 Rings B-Z. 

Preferred substituents for Phenyl Ring A include halogen, -ORio, -Rio, 
aromatic group, substituted aromatic group, aralkyl, substituted aralkyl, aralkenylj 
substituted araUcenyl, allyl and substituted allyl and Rio is -H, an alkyl group (e.g., a 
Cl-ClO alkyl group) or a halogenated alkyl group (e.g., a Cl-ClO halogenated alkyl 
30 group). Specific examples of suitable substituents for Phenyl Ring A include -F, -CI, 
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-OCH3, -OCFa, -CH3, ethyl, 72-propyl, wo-propyl, allyl, 2-phenylethenyl, 
2-phenylethyl, phenyl, -o-biphenyl, -m-biphenyl, -/7-biphenyl, -0-C6H4OCH3, 
-1M-C6H4OCH3, -P-C6H4OCH3, -o-C^^, -W-C6H4F and -p-C^HuiF. 

Another embodiment of the present invention is a compound represented by 
5 Structural Fonnula (XLH): 



At and Ri in Structural Fonnula (XLI) are as defined above in Structural 
Formulas (T) and (VI); s is 0, 1 or 2; Ari is a substituted or unsubstituted arylene 
group; We is a covalent bond, -Wr, -CH2W1- or -W1CH2-; W7 is a covalent bond or 

10 -CH2- and Wi is as defined above. Preferably Ri is represented by Structural 

Formula (E), s is 0 or 1, Ari is phenylene (pHho, meta or para substituted), W7 is a 
covalent bond and Wi is -0-. More preferably, Ar is represented by any one of 
Structural Formulas (XXVlir)-(XXXIX) and Ri is represented by Structural 
Formulas (IH) or (W). Even more preferably, Ar is represented by Structural 

15 Formulas (XL) or (XLI) and Ri is represented by Structural Formula (V). 

Also included in the present invention are methods of treatment as described 
above, wherein the compound represented by Structural Formula (XLI) is 
administered as the therapeutic agent and the use of the compound for the 
manufacture of a medicament for the treatment of the PPAR mediated disorders 

20 described herein. 

The following are specific examples of the compounds of the present invention: 

(2iS)-3-{4-[3-(Biphenyl-4-yloxy)-prop-l-ynyl]-phenyl}-2-methoxy-propionic 
acid (Compound 1); 



(2iS)-3-{4-[3-(4-B€n2oyl-phenoxy)-prop-l-ynyl]-phOTyl}-2-methoxy- 
propionic acid (Compoimd 2); 

(2S)-2-Methoxy-3-{4-[3-(4-phenoxy-phenoxy)-prop-l-ynyl]-ph«iyl}- 
30 propionic acid (Compound 3); 




A— R1 



(XUT). 



25 
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(2S)-3-{4-[3-(4"IT^uoTO-phenoxy)-prop-l-yayl]-phenyl}-2-metho^^ 
acid (Compound 4); 

5 (2S)-2-Metlioxy-3- {4-[3-(3-phei5rl-ben2ofiiran-6-yloxy>prop-l-ja^ 

propioiiic acid (Compound 5); 

(2S>3 - {4-[3 -(4-Butyl-phenoxy)-prop- 1 -yayl]-phenyl} -2-methoxy-propiomc 
acid (Compound 6); 

10 

(2S)-2-MetJioxy-3-(4-{3-[4-(4-trifluoromethyl-phenoxy)-phcnoxy^ 
ynyl}-plienyl)-propionic acid (Compound 7); 

(2S)-2-Metiioxy-3-{4-[3-(9K)xo-9H-fluoren-2-yloxy>prop-l-yi^l].^^ 
15 propionic acid (Compound 8); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromen-7-ylox^^ 
ynyl]-phenyl} -propionic acid (Conqx)imd 9); 

20 (2S)-3-(4-{3-[4-(2-Fluoro-benzoyl)-phenoxy]-prop-l-ynyl}-pheiryl).2- 
methoxy-propionic acid (Compoxmd 10); 

(2S)-2-MelJioxy-3-{4-[3-(3-phenylanMno-phenoxy)-prop-l-ynyq 
propionic acid (Compound 11)- 

25 

(2S)-3-(4-{3-[4-(4-Fluoro-benzoyl)-phenoxy]-prop-l-ynyl}-phenyl)-2-' 
methoxy-propionic acid (Compound 12); 

(2S)-2-MeUioxy-3-{4-[3-(4-oxo-2-plienyl-4H-chromen-6-yloxy)-prop-l- 
30 ynylj-phenyl} -propionic acid (Compound 13); 

(2S)-3-(4-{3-[3-(4-nuoro-phenyl)-benzofuran-6-yloxy]-prDp-l-ynyl}- 
phenyl)-2-methoxy-propionic acid (Compoxrad 14); 

35 (2S)-2-Methoxy-3-(4- {3-[4-(l -methyl-1 -phenyl-efhyl)-plienoxy]-pi:op- 1- 

ynyl}-phenyl)-propionic acid (Compound 15); 

(2S)-2-Mefhoxy-3 - {4-[3-(4-phe^ylacet3d-phenoxy)-p^op-l-ynyl]-phenyl}- 
propionic acid (Compound 1 6); 

40 

(2S)-3- {4-[3-(4-Benzyi-phenoxy)-prop-l -ynyl]-phenyl}-2-methoxy- 
propionic acid (Compound 17); 

(2S)-3-[4-(3-{4-[(2-Fluoro-phenyl)-hydroxyimino-methyl]-phenoxy}-prop-l- 
45 ynyl)-phenyl]-2-mefhoxy-propiomc acid (Compound 18); 
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(2S)-3-(4-{3-[4-(Hydroxyimino-phenyl-melhyl)-phenoxy]-pro^ 
phenyl)-2-methoxy-piopionic acid (Compound 19); 

5 (2S)-3 -[4-(3 - {4-[(4-nuoro-phenyl)-hydroxyimino-metiiyl]-phenoxy} -prop-1- 

ynyl)-phenyl]-2-methoxy-propiomc acid (Compound 20); 

(2S)-3- {4-[5'(Biphenyl-4-yloxy)-pcnt-l-ynyl]-phenyl} -2-meflioxy-piDpiomc 
acid (Compound 21); 

10 

(2S)-2-Methoxy-3-{4-[5-(4-phenoxy-plienoxy)-pent-l-ynyl]-phenyl}- 
propionic acid (Compound 22); 

(2S)-3-{4-[5-(4-Ben2X)yl-pheno3gO-pent-l-ynyl]-plienyl}-2-methojcy- 
15 propionic acid (Compound 23); 

(2S)-3-{4-[5-(4-Benzyl-pheiK)xy)-pent-l-ynyl]-phenyl}-2-methoxy-propiom^ 
acid (Compound 24); 

20 (2S)-3-(4- {5-[4-(4-Fluoro-benzoyl)-ph«aoxy]-pent-l -ynyl}-phenyl)-2- 

methoxy-propionic acid (Compound 25); 

(2S)-2-MetiioxyO-(4-{5-[4-(4-trifluoromethyl-phenoxy)-phenoxy]-pent-l- 
ynyl}-phenyl)-propiomc acid (Compound 26); 

25 

(2S)-2-Methoxy-3-{4-[5-(4-oxo-2-plienyl-4H-chromen-7-yloxy)-pent-l- 
ynyl]-phenyl}-propiomc acid (Compound 27); 

(2S)-2-Methoxy-3-{4-[5-(4-oxo-2-plienyl-4H-chromen-6-yloxy)-pent-l. 
30 ynyl]-phenyl} -propionic acid (Compound 28); 

(2S)-2-Metiioxy-3-(4-{5-[4-(l-methyl-l-phenyl-efliyl)-phenoxy]-pent-l- 
ynyl} -phenyl)-propionic acid (Compound 29); 

35 (2S)-2-Methoxy-3-{4-[5-(9-oxo-9H-fluoren-2-yloxy)-pent-l-ynyl]-phenyl}- 
propionic acid (Compound 30); 

(2S)-2-Methoxy-3-{4-[5-(3-phenylamino-phenoxy>-pent-l-ynyl]-phenyl}- 
propionic acid (Compoimd 3 1); 

40 

(2S)-3-(4- {5-[4-(2-Fluoro-benzoyl)-phenoxy]-pent-l -ynyl}-phenyl)-2- 
methoxy-propionic acid (Compound 32); 

(2S)-2-Me&oxyO-{4-[5-(3-phenyi-benzofuran-6-yloxy)-pent-l-yByi]- 
45 phenyl}-propionic acid (Compound 33); 
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(2S)-3-(4- {5-[3-(4-nuoro-phenyl)-benzofuraa-^-yloxy]-pe^^ - 
phenyl)-2-methoxy-propionic acid (Compound 34); 

5 (2S)-2-Metlioxy-3 - {4- [5-(4-plienylaoetyl-phenoxy)-pent-l -ynyl]-phenyl} - 

propionic acid (Compound 35); 

(2S)-3- {4-[5-(4-Butyl-phenoxy)-pent-l-ynyl]-phenyl} -2-m6thoxy-ptopioiuc 
acid (Compound 36); 

10 

(2S)-3-[4-(5-{4-[(2-Fluoro-phenyl)-hydroxyimino-methyl]-phenoxy}-pent- 
ynyl)-phenyl]-2-methoxy-propionic (Compound 37); 

(2S)-3-[4-(5- {4-[(4-inuoro-phenyI)-hydroxyinuno-methyl]-phenoxy} -pe^^ 
15 ynyl)-phenyl]-2-meflioxy-propiomc acid (Compound 38); 

(2S)0-(4-{5-[4-(Hydroxyimino-phenyl-methyl)-phenoxy]-pent-l-ynyl}^ 
phenyl)-2-methoxy-propioidc acid (Compound 39); 

20 (2S)-3- {4-[4-(BiplienyM-yloxy)-but-l-ynyl]-phenyl}-2-me1hoxy-propiomc 

acid (Compound 40); 

(2S)-2-Methoxy-3-{4-[4-(4-phenoxy-phenoxy)-but-l-ynyi]iphenyl}- 
propionic acid (Compoimd41); 

25 

(2S)-3-{4-[4-(4~Benzoyl-phenoxy)-but-l-ynyl]-phenyI}-2-methoxy- 
propionic acid (Compound 42); 

(2S)-3-(4-{4-[4-(Hydroxyimino-phenyl-methyl)-phenoxy]-but-l-yn)d}- 
30 phenyl)-2-methoxy-propiomc acid (Compound 43); 

(2S)-3-(4-{4-[4-(4-Fluoro-benzoyl)-phenoxy]-but-l-ynyl}-phenyl)-2- 
methoxy-propionic acid (Compound 44); 

35 (2S)-3-(4-{4-[3-(4-Fluoro-phenyl)-benzofuian-^yloxy]-but-l-y^ 
2-metho;Qr-propionic acid (Compound 45); 

(2S)-2-Meaoxy-3-(4-{4-[4-(4-trifluoromethyl-phenoxy)-phenoxy]-but^ 
ynyl}-phenyl)-propionic acid (Compound 46); 

40 

(2S)-2-Methoxy-3- {4-[4K4-oxo-2-phenyl-4H-^hiomen-7-yloxy)-^^^ 
phenyl}-propionic acid (Compound 47); 

(2S)-2-Methoxy-3- {4-[4-(4-oxo-2-phenyl-4H-clu:omen-6-ylo?Qr>but-l -yi^r^^ 
45 phenyl}-propionic acid (Compound 48); 
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(2S)-2-Methoxy-3-{4-[6-(4-pheaoxy-phenoxy)-hex-l-ynyl]-ph^ 
piopionic acid (Compound 49); 

5 (2S)-3-{4-[6-(4-Beiizoyl-phenoxy)-hex-l-ynyl]-phenyl}-2-methoxy- 
propionic acid (Compoimd 50); 

(2S>3-{4-[6-(Biphenyl-4.yloxy)-hex-l-ynyl]-phenyl}-2-meftoxy-pr^^ 
acid (Compound 51); 

10 

(2S)-3-{4-[5-(Biphenyl-4-yloxy)-pentanoyl]-phenyl}-2-methoxy-prop^ 
acid (Compound 52); 

(2S)-3-{4-.[5-(4-Ben2K)yl-phenoxy)-pen1anoyl]-phenyl}-2-methoxy 
1 5 acid (Compound S3); 

(2S)-2-Methoxy-3 - {4-[5-(4-phenoxy-phenoxy)-pmtanoyl] -phenyl} -propionic 
acid (Compound 54); 

20 3- {4-[4-(4-Ben2»yl-phenoxy)-butyiyl]-phenyl>-2-metlioxy-propiomc acid 

(Compound 55); 

(2S)-2-Me1iioxy-3-{4-[4-(4-phenoxy-phenoxy)-bu^nyi]-phCTyl}-pio^ 
acid (Compound 56); 

25 

(2S)-3-[4-0BiphenyM-yloxy)-butyryl-phenyl]-2-methoxy-propiomcacid 
(Compound 57); 

(2S)-3-{4-[6-(Biphenyl-4-yloxy)-hexanoyl]-phenyl}-2-methoxy-propionic 
30 acid (Compound 58); 

(2S)-2-Metiioxy-3-{4-[6-(4-phenoxy-phenoxy)-hexanoyl]-phenyl}-propionic 
acid (Compound 59); 

(2S)-3 - {.4-[6-(4-Benzoyl-phenoxy)-hexanoyl]-phenyl} -2-methoxy-propionic 
35 acid (Compound 60); 

(2S)-3-{4-(5-(Biphenyl-4-yloxy)-l-liydioxyimino-pentyl]-phenyl}-2- 
metttoxy-propionic acid (Compound 61); 

40 (25, 1 2'5*)-3-(4-{2'-[4-(4-Fluoro-benzoyl)-phenoxy]-cyclopen1yloxy}- 

phenyl)-2-methoxy-propionic acid (Compound 62); 

(2S)-(rR,3'R).2-Mettloxy.3-{4-[1^3'-dime1hy^3-(4-phenoxy.phe^^ 
propoxyl]-ph©iyl} -propionic acid (Compound 63); 

45 
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(2S)-(l»ii,3'ii>3.{4-[3<4-Beiizoylphenoxy)-l%3'-dimeth^^ 
p]ieiiyl}2-2nefhoxy-propiomc acid (Compound 64); 

(2SHl*5,3'5>2-Melhoxy-3.{4-[r3'-<iimethyl-3-^^^ 
5 propo3^I]-phenyl}-propiomc acid (Compound 65); 

(2S)-(r5,3'lS)-3-{4-[3-(4-Benzoylphenoxy)-1^3•-dimefhylp^opoxyl]- 
phenyl}2-methoxy-propionic acid (Compoiuid 66); 

10 (2S)-(1 *i?,2'Ji)-2-Me1hoxy-3-{4-[l %2'-dimethyK4-phenoxy-phenoxy> 

efhoxyl]-plieagd}-propiomc acid (Compound 67); 

(2S)-(ri^,2'ie)-3-{4-[l-<4-Benzoylphenoxy)-l%2'-dimethyl-ea^^ 
phenyl}-2-mefho7Qpropionic acid (Con:qpound 68); 

15 

(2S)-(1 '5,4'^)-2-Me1iioxy-3-{4-[l •-methyM'-(4-phenoxy-phenoxy> 
pen1yloxy]<-phenyl}-propionic acid (Compound 69); 

(2S)<rS,4'S)-3-{4-[4-(4-Benzoyl-phenoxy)-l-metliyl-pen1yloxy]-phra^^ 
20 2-mel3ioxy-propiomc acid (Compound 70); 

(2S)-(1 'ii,4'i2)-2-Meflioxy-3-{4-[l '-methyM'-(4-phenoxy-phenoxy>- 
p6ntyloxy]-phenyl}-propionic add (Compound 71); 

25 (2S)-(rii,4'ie)-3-{4-[4K4-Benzoyl.phenoxy).l-methyl-pen1yloxy]-pte 
2-me1]io}cy-propionic acid (Compound 72); 

(2S)-(1 '5;Z'5)-2-Metlioxy-3-{4-[l %2*-dimefhjd-(4-phenoxy"phenoxy)- 
e1]ioxyl]-phenyl}-piopiomc acid (Compound 73); 

30 (2S)-2-Me1hoxy- {4-[2-methyIen-3-(4-phenoxy-phenoxy)-propo3Qd>phenyI} - 

propionic acid (Compound 74); 

(2S)-2-Methoxy-{4-[2-oxo-3-(4-phenoxy-phenoxy)-propoxyl]-phenyl>- 
propionic acid (Compound 75); 

35 

(2S)-2-Mefhoxy"3-{4-[3-(4-phenoxy-phenoxymefhyl)-ben2yloxy]-pheny 
propionic acid (Compound 76); 

(2S)-2-Methoxy-3-{4-[2-(4-phenoxy-phenoxymLethyl)-bCTzylox 
40 propionic acid (Compound 77); 

(2S)-2-Methoxy-3- {4-[3-(4-phenoxy-plieno3gO"Phenoxy]-phenyl} -propionic 
acid (Compoimd 78); 
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(2S)3-[3-(3-Beiizoyl-phenoxyme1iiyl>biphenyl-4-yl]-2-methoxy-propioiii 
acid (Compound 79); 

(2S)-3-[4'-(4-Benzoyl-phenoxyme1hyl)-biphenyl'4-yl]-2-methoxy-^ 
acid (Compound 80); 

(2S)-(ri?*3'J?*)3-{4-[3»KBiphenyl-4-yloxy)-r-cyclopentyloxy]-^^^ 
methoxy-propiomc acid (Compound 81); 

(2S)-(l'i^*3'5*)3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclopentyloxy]-^^^ 
methoxy-propiomc acid (Compound 82); 

(2S)-(1 3'i«*)-2-Methoxy-3- {4-[3 '-(4-phenoxy-phenoxy)-l 
cyclopentyloxy]-phei:Qrl}-piopionic acid (Compound 83); 

(2S)-(ri?*,3'i?*)-3-{4-[3-(4-Benzoyl-ph6noxy)-cyclopentyloxy]-phenyl}-^ 
methoxy-propionic acid (Compound 84); 

(2S)-(rR*,3'R*)T2-Methoxy-3-{4-[3-(4-phenylacetyl.phenoxy)- 
cyclopentyloxy]-phenyl}-propionic acid (Compound 85); 

(2S)-(ri?,3'5)344-[3'-(BiphenyM«yloxy)-r-cyclopentyloxy]-phenyl}-2^ 
mefhoxy-propionic acid (Compound 86); 

(2S)-(r5,3'i2)3-{4-[3'.(Biphenyl-4-yloxy)-r-cyclopen1yloxy]-phOT^^ 
methoxy-propionic acid (Compound 87); 

(2S)-(riS;3'5)3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclopentyloxy]-phenyl}-^^ 
methoxy-propiomc acid (Compound 88); 

(2S)-(1 *i^,3'i^)3-{4-[3'-(BiphenyM-yloxy)-l *-cyclopen1yloxy]-phenyl}-2- 
methoxy-propionic acid (Compound 89); 

(2S)-(l'iJ,3'S)-3-{4-[3'-(Biphenyl-4-yloxy)-r-cyclohexyloxy]-phenyl}-2- 
meAoxy-propionic acid (Compound 90); 

(2S)-(1 '5,3'i^)-3-{4"[3'-(Biphenyl-4.yloxy)-l '-cyclohexyloxy]-phenyl}-2- 
melfaoxy-propionic acid (Compound 91); 

(2S)<r/?,3'A)-3-{4-[3'-(BiphettyM-yloxy)-r-cyclohexyloxy]-pheny^ 
melboxy-propiomc acid (Compound 92); 

(2S)-(l'S,3'S)-3-{4-[3'-(Biphenyl-4-yloxy)-r-cycIohexyIoxy]-phenyl}-2- 
mefiioxy-propionic acid (Compound 93); 
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(2S)-3-{4-[3-(4-Beiizoyl-pheno7cy)-propoxy]-phenyl}-2-me1boxy-pro^^^ 
acid (Compound 94); 

(2S)-3-(4-{3-[4-<4-Fluoro-benzoyl)-phenoxy]-propoxy}-phenyl)-2-meft^ 
5 propionic acid (Conq)ound 95); 

(2S)-3- {4-[3-(4-Benzyl-phenoxy)-propoxy]-phenyl} -2-methoxy-propiomc 
acid (Compound 96); 

10 (2S)-2-Meflioxy-3- {4-[3-(3-phenylainino-phenoxy)--propoxy]-plienyl} - 

propionic acid (Compound 97); 

(2S)-3- {4-[3-(4-Butyl-phenoxy)-propoxy]-phenyl} -2-metiioxy-propionic acid 
(Confound 98); 

15 

(2S)-3-(4-{3-[4-(2-Fluoro-benzoyl)-phenoxy]-propoxy}-phenyl)-2-methoxy- 
propionic acid (Compound 99); 

(2S)-2-Metlioxy-3-{4-[3-<9-oxo-9H-fluoren-2-yloxy)-propoxy]-phenyl}- 
20 propionic acid (Compound 100); 

(2S)-2-Methoxy-3- {4-[3-(2-methyl-benz»thiazol-5-yloxy)-propoxy>phenyl} 
propionic acid (Compound 101); 

25 (2S)-2-Me1iioxy-3-{4-[3-(3-moipholin-4-yl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compoimd 102); 

(2S)-3- {4-[3-(Biphenyl-2-yloxy)-propoxy]-plienyl} -2-me1hoxy-propionic 
acid (Compound 103); 

30 

(2S)-3-{4-[3-(4-Cyclopentyl-phenoxy)-propoxy]-phenyl}-2-me1iioxy- 
propionic acid (Compound 104); 

(2S)-3-{4-[3-(4-Cyauo-3-fluoro-phenoxy)-propoxy]-phenyl}-2-methoxy- 
35 propionic acid (Compound lOS); 

(2S)"3- {4-[3-(2,4-Difluoro-phenoxy)-propoxy]-phenyl} -2-.methoxy- 
propionic acid (Compound 106); 

40 (2S)-2-Methoxy-3-{4-[3-(4-1iijauoromethyl-plienoxy)-propoxy]-phenyl}- 
propionic acid (Compound 107); 

(2S)-2-Methoxy-3-{4-[3-(3-1rifluoromefhyl-plienoxy)-propoxy]-phenyl}- 
propionic acid (Compound 108); 

45 
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(2S)"2-Me&oxy-3-{4-[3-(5-oxo.5,6J,8-tetrahydro-naphtiialen-2-^^^ 
propoxy]-ph©nyl}-propioiiic add (Compound 109); 

(2S)-3-{4-[3-(3,5-Difluoro-phenoxy)-propoxy]-phen>d}-2-methoxy^ 
propionic acid (Compound 1 10); 

(2S)-3- {4-[3-(Isoquinolin-5-yloxy)-propoxy]-phenyl} -2-methoxy-propionic . 
acid (Compound 1 1 1); 

(2S)-2-Methoxy-3- {4-[3-(4-trifIuoromethoxy-phenoxy)-propoxy]-phenyi} - 
piopionic acid (Compound 1 12); 

(2S)-3-{4-[3-(4-Fluoro-phenoxy)-propoxy]-phenyl}-2-methoxy-propiomc' 
acid (Compound 1 13); 

.(2S)-2-Methoxy-3-{4-[3-(4-phenylacetyl-phenoxy)-propoxy]-phenyl}- 
piopionic acid (Compound 1 14); 

(2S)-2-MethoxyO<4-{3-[4-(l-me%l-l-phenyl-ethyl)-phenoxy]-propoxy}- 
plienyl)-propionic add (Compound 115); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromen-7-yloxy)-propoxy]- 
phenyl}-propiomc acid (Compound 116); 

4-{3-[4-(2-Carboxy-2-methoxy-.ethyl)-phenoxy]-propoxy}-benzoicacid 
ben2ryl ester (Compound 117); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-chroman-6-yloxy)-propoxy]- 
phenyl}-propionic acid (Compound 1 18); 

(2S)-2-Methoxy-3-{4-[3-(4-oxo-2-phenyl-chroman-6-yloxy)-propoxy]- 
phenyl} -propionic acid (Compound 1 19); 

(2S)-2-Methoxy-3- {4-[3-(4-oxo-2-phenyl-chroman-7-yloxy)-propoxy] - 
phenyl} -propionic add (Compound 120); 

(2S)-2-Melhoxy-3-(4-{3-[4-(4-trifluoromethyl-phenoxy)-phenoxy]- 
propoxy}-phenyl>propionic add (Compound 121); 

(2S)-3- {4-[2-(4-benzoyl-phenoxy)-ethoxy]-phenyl} -2-methoxy-propionic 
acid (Compound 122); 

(2S)-3- {4-[2-(Biphenyl-4-yloxy)-ethoxy]-phenyl} -2-methoxy-propionic add 
(Compoimdl23 ); 
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(2S>3-{4-[2-(Biphenyl-4-yloxy)-acetyl]-phenyl}-2-methoxy-propi^ acid 
(Compound 124); 

(2S)-2-Methoxy-3-{4-[2-(4-pheno3cy-phenoxy)-acet>i]-phenyl^ 
5 acid (ConqMSund 125); 

(2S)-3-{4-[2-(4-Benzoyl-phenoxy)-^ce1yl]-phenyl}-2H^ 
acid (Compouiid 126); 

10 (4S)-3-{4-[3-(Biphenyl-4-yloxy>-propyl]-phenyl}-2-methoxy-propio acid 

(Compound 127); 

(2S)"3-{4-[4-(BiphenyM-yloxy)-butyl]-pheiQrl}-2-mellioxy-pn)piom^ acid 
(Compound 128); 

15 

(2S)-3-{4-[5-(Biphenyl-4-yloxy>pen1yl]-phenyl}-2-metiioxy-propionic acid 
(Compound 129); 

3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-3-methoxy-propiomc acid 
20 (Compound 130); 

.3-<4-{3-[4-(4-muon>-beiizoyl)-phenoxy]-prqpo7{y}-3-meflioxy-phenyl^ 
methoxy-propionic acid (Compound 131); 

25 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-methoxy-phenyl}-2-mefhoxy- 
propionic acid (Compound 132); 

2- Mettioxy--3-{3-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl)- 
propionic acid (Compound 133); 

30 

(2S)-3-<4-[3-(Biphenyl-4-ylbxy)-propoxy]-3-chloro-phenyl^-2-methoxy- 
propionic acid (Compound 134); 

3- {3-Chloto-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-2-methoxy- 
35 propionic acid (Compound 135); 

3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-3-cMoro-phenyl}-2-meft^ 
propionic acid (Compound 136); 

40 3.{4-[3-(Bq)henyl-4-yloxy)-propoxy>3,5-dichloio-phenyl}-.2-mettioxy- 
propionic acid (Compound 1 37); • 

3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-fluoro-phenyl}-2-methoxy-propi^ 
acid (Compound 138); 

45 
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3- {4-[3-(Bipheiiyl-4-yloxy)-propoxy]-3 -trifluoromeliiyl-phenyl} -2-inethoxy- 
propionic acid (Compound 139); 

(2S)-3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-4'-methoxy-bipheiiyl-3-yl}-2- 
5 methoxy-propionic acid (Compound 140); 

3- {6-[3-(Biphenyl-4-yloxy)-propoxy]-4'-fluoro-biphenyl-3-yl} -2-methoxy- 
propionic acid (Compound 141); 

10 3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-[l,r;4^r]teiphenyl-3-yl}-2-met^^ 
propionic acid (Compound 142); 

3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-2-mefhoxy-biphenyl-3-yl}-2-methoxy- 
propionic add (Compound 143); 

15 

2- Meflioxy-3- {6-[3-(4-phenoxy-plienoxy)-propoxy]-[l ,1 ';4',1 "]terphenyl-3- 
yl} -propionic acid (Compound 144); 

3- {4-[3-(4-Benzoyl-phenoxy)-propoxy]-3-styiyl-phenyl}-2-methoxy- 
20 propionic acid (Compound 145); 

3-(4-{3-[4-(Hydroxy-phenyl-methyl)-phenoxy]-propoxy}-3-phenethyl- 
plienyl)-2-methoxy-piopionic acid (Compound 146); 

25 3- {4-[3-(4-Ben2yl-phenoxy)-propoxy]-3-phene11iyl-phenyl} -2-mefhoxy- 

propionic acid (Compound 147); 

(2S)-3 - {3-Allyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-plienyl} -2-me1faoxy- 
propionic acid (Compound 148); 

30 

(2S)-2-Methoxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-3-propyl-phenyl}- 
propionic acid (Compound 149); 

3- {4-[3-(Biplienyl-4-yloxy)~pTopoxy]-2-methyl-phenyl} -2-mefhoxy-aciylic 
35 acid (Compound 150); 

3-'{4'-[3-(Biphenyl-4-yloxy)-propoxy]-2-methyl-phenyl}-2-me1iioxy- 
propionic acid (Compound 151); 

40 3-{3-[3-(Biphenyl-4-yIoxy)-propoxy]-phenyl}-2-methoxy-propiomc acid 

(Compound 152); 

'2-Meflioxy-3-{3-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-propionic acid 
(Compound 153); 

45 
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3-{3-[3-(4-Benzoyl-phCTioxy)-propoxy]-phenyl}-2-methoxy-propioiric acid 
(Compound 154); 

2-Methoxy-3"{3-[5-(4-pheno7cy-phenoxy)-pent-l-ynyl]-phenyl}-propiomc 
5 acid (Compoimd 1 55); 

2- Methoxy-3-{3-[5-(4-phenoxy-phenoxy)-pentyl]-.phenyl} -propionic acid 
(Compound 156); 

10 2-Methoxy-3-{3-[5-(4-phenoxy-phenoxy)-peiitanoyl]-phenyl}-propiom^ acid 

(Compound 157); 

3- {4-[3-(3-AHyl-biphenyl-4-yloxy)-propo>Q^]-phenyl}-2-methoxy-propionic 
acid (Compound 158); 

15 

(2S)-2-Metlioxy-3-{4-[3-(3-propyl-biphenyi-4-yloxy)-propoxy3-phenyl}^ 
propionic acid (Compound 159); 

(2S)-3- {4-[3-(2-Allyl-4-phenoxy-phenoxy)-propoxy]- phenyl} -2-mefIioxy- 
20 propionic acid (Compound 160); 

(2S)-2-Methoxy-3-{4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 161); 

25 3- {4-[3-(Biphenyl-4-yloxy)-propoxy]-3-methyl-phenyl} -2-metiioxy- 

propionic acid (Compoimd 162); 

2- Methoxy-3- {3-methyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl} - 
propionic acid (Compound 1 63); 

30 

3- {4-[3-(4-Benzoyl-plienoxy)-propoxy]-3-methyl-phenyl} -2-methoxy- 
propionic acid (Compound 164); 

(2S)-3-{4-[3-(Dibenzofuran-2-yloxy)-propoxy]-phenyl}-2--mefhoxy- 
35 propionic acid (Compound 165); 

(2S)-3-[4-(3-{4-[(4-Fluoro-phenyl)-hydroxyimino-mefhyl]-phenoxy}- 
propoxy)-phei]yl]-2-methoxy-propionic acid (Conopound 166); 

40 (2S)-3-[4-(3-{4-[(4-Fluoro-phenyl)-hydroxy-methyl]-phenoxy}-propoxy)- 
pliOTyl]-2-methoxy-propionic acid (Compound 167); 

(25)-2-Mefhoxy-3-(4-{3-[4-(4-piperidin-l-yl-b€aizoyl)-phenoxy]-propoxy}- 
phenyl)-propionic acid (Compound 168); 

45 
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(2iS)-2-Metlioxy-3-<4- {3-[4-(4-morpholin"4-yl-benzoyl)-phenoxy]- 
propoxy}-phenyl)-propiomc add (Compound 169); 

(2iS)-3-(4- {3-[4-(4-Hydroxy-benzoyl)-phenoxy]-piopoxy} -phenyl)-2- 
5 methoxy-propionic acid (Compound 170); 

2S-2-methoxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]phenyl}propanoic 
acid sodium salt (Compound 171); 

10 (2S)-3-[4-(3-{4-[Hydroxyimino-(4-hydroxy-phenyI)-mettiyl3-phenoxy}- 
propoxy)-phenyl]-2-meflioxy-propionic acid (Compound 172); 

(2S)-3 - {4-[3-(4-Benzoyl-3 ~hydroxy-plienoxy>propoxy]-plLenyl} -2-metiioxy- 
propionic acid (Compound 173); 

15 

(2S)-3-(4-{3-[4-(2,4-Dimethoxy-benzoyl)-phenoxy]-propoxy}-phenyl)-2- 
methoxy-propionic acid (Compoimd 174); 

3-{4-[3-(4-BenzyI-phenoxy)-propoxy]-3-methoxy-phenyl}-2-methoxy- 
20 propionic acid (Compound 175); 

(iS)-3"(4-benzyloxy-"pheny])-2-isopropoxy-propiomc acid (Compound 176); 

2S-2-isopropoxy-3-{4-[3-(4-phenosy-phenoxy)-propoxy]phenyl}propanoic 
25 acid sodium salt (Compound 176 A); 

2-Methoxy-3- {3-methoxy-4-[3-(4-phenylacetyl-phenoxy)-propoxy]-phenyl} - 
propionic acid (Compound 177); 

30 3-{4-[3-(4-Butoxy-phenoxy)-propoxy]-3-methoxy-phenyl}-2-methoxy- 
propionic acid (Compound 178); 

2-Methoxy-3-{3-methoxy-4-[3-(4-oxo-2-phenyl-4H-chromen-6-ylo3Q0" 
propoxy]-phenyl}-propionic acid (Compound 179); 

35 

2- Methoxy-3-(3-methoxy-4-{3-[4-(4-tri£luoromefhyl-phenoxy)>phenoxy]- 
propoxy}-plienyl)-propionic acid (Compound 180); 

3- {4-[3-(4-Benzyloxy-phenoxy)-propoxy]-3-methoxy-phenyl}-2-methoxy- 
40 propionic acid (Compound 181); 

3- {4-[3-(4-Dibenzofuran-3-yl--plienoxy)-propoxy]-3-methoxy-plienyl} -2- 
methoxy-propionic acid (Compound 182); 
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(2S>3~ {4-[4-(BiphCTyl"4-ylo>qr)-butoxy]-phenyl} -l-methoxy-propiomc acid 
(Compound 183); 

(2S)-3-{4-[4-(4-Bemoyl-phenoxy)-butoxy]-pheiiyl}-2-mel^^ 
5 add (Compound 1 84); 

(2S)-2-Metho:cy-3-{4-[4-(4-phenoxy-phenoxy)-butoxy]-phenyl}-propiomc 
acid (Compound 1 85); 

10 (2S)-2-Meaoxy-3-{4-[2-(2,3,6-<ri£luoro-phenoxy)-ethoxy]-phenyl}- 
propionic acid (Compound 186); 

(2S)-3-[4-(3-Ben2yloxy-benzyloxy)-phenyl]-2-methoxy-propionicaci^ 
(Compound 187); 

15 

3-{4-[3-(BiphenyM-yloxy)-propoxy]-2-methoxy-phenyl}-2-methoxy- 
propionic acid (Compound 188); 

3- {4-[3 -(4-Benzoyl-phenoxy)-propoxy]-2-methoxy-phenyl} -2-methoxy- 
20 propionic acid (Compound 1 89); 

2- Methoxy-3-{2-mefhoxy-4-[3-(4-phenoxy-plienoxy)-propoxy]-phenyl}- 
propionic acid (Compound 190); 

25 3- {4-[3-(Biphenyl-4-yloxy)-propoxy]-2-chloro-phenyl} -2-methoxy-propionic 

acid (Compound 191); 

3- {2-Odoro-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl} -2-methoxy- 
propionic acid (Compound 192); 

30 

3- {4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-chloro-phenyl} -2-metlioxy- 
propionic acid (Compound 193); 

(2S)-4- {3-[4-(2-Carboxy-2-methoxy-e11iyl)-phenoxy]-propoxy}-benzoic acid 
35 (Compound 194); 

(2S)-3-{4-[3-(4-DibenzotbiophOT-4-yl-phenoxy)-propoxy]-plienyl}-2- 
methoxy-propionic acid (Compound 195); 

40 (2S)-3-{4-[3-(4'-Hydroxy-biphenyl-4-yloxy>propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 196); 

(2S)-4-{3-[4-(2-Carboxy-2-methoxy-ethyl)-phenoxy]-propoxy}-biphenyl-4- 
carboxylic acid (Compound 197); 

45 
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(2S)-3- {4-[2-(4-Benzoyl-phenoxy)-cyclohexyloxy]-phenyl} -2-me1iioxy- 
propionic acid (Compound 198); 

(2S)-3-(4-{2-[4-(4-Fluoro-ben2»yl)-phenoxy]Kjyclohexyloxy}-phCT^ 
5 methoxy-propionic acid (Compound 199); 

(2S)-3-(4-{3-[3-(4-Huoro-phenyl)-benzofuimi-6-yloxy]-propoxy}-phe^^ 
methoxy-propionic acid (Compound 200); 

10 (2S)-2-Meflioxy-3-{4-[3-(5,6,7,8-tetrahydro-naphflialen-2-yloxy)-propoxy]' 
phenyl}-propiomc acid (Compound 201); 

(2S)-3-{4-[3-(4-Benzyloxy-phenoxy)-propoxy]-phenyl}-2-mefhoxy- 
propionic acid (Compound 202); 

15 

(2S)-3-{4-[3-(4-Butoxy-phenoxy)-propoxy]-phenyl}-2-me^oxy-propiomc 
acid (Compound 203); 

(2S)-3- {4-[3-(4-Hep1yloxy-phenoxy)-propoxy]-phenyl} -2-mefhoxy- 
20 propionic acid (Compound 204); 

(2S)-3-{4-[3-(6-Benzoyl-naphthalen-2-yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 205); 

25 (2S)-3-{4-[3-(Benzo[l,3]dioxol-5.yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 206); 

(2S)-3-{4-[3-(9H-Fluoren-2-yloxy)-propoxy]-phmyl}-2-me1hoxy-propionic 
acid (Compound 207); 

30 

(2S)-2-Mefhoxy-3-{4-[3-(4-octyl-phenoxy)-propoxy]-phenyl}-propionicacid 
(Compoimd 208); 

(2S)-2-Methoxy-3-{4-[3-(naph1halen-l-yloxy)-propoxy]-phenyl}-propiQmc 
35 acid (Compound 209); 

(2S)-3-{4-[3-(lH-Indol-7-yloxy)-propoxy]-phen3d}-2-methoxy-propioiu^ 
acid (Compound 210); 

40 (2S)-3- {4-[3-(4*-Fluoro-b5)henyl-4-yloxy)-propoxy]-phenyl} -2-methoxy- 

propionic acid (Compound 211); 

(2S)-3-{4-[3-(4*-Cliloro-biphenyl-4-yloxy)-propoxy]-phenyI}-2-mefhoxy- 
ptopionic acid (Compound 212); 

45 
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• (2S)-3- {4-[3-(3^5*-Bis-trifluoiX)mefhyl-biphenyM-yloxy)-^^^ 
2-mefhoxy-propionic acid (Compound 213); 

(2S)-3- {4-[3-(4-Dibeiizofuraii-4-yl-phenoxy)-piopoxy]-phenyl} -2-methoxy- 
5 propionic iacid (Compound 214); 

(2S)-2-Meihoxy-3- {4-[3-(4 -phenoxy-bipheiiyl-4-yloxy)-prGpoxy]-plienyl} - 
propionic acid (Compound 215); 

10 (2iS)-2-Methoxy-3- {4-[3-(4-thioplien-2-yl-phenoxy)-propoxy]-phenyl} - 

propionic acid (Compound 216); 

(2iS)-3-{4-[3-(3'<3hloro-biphenyl-4-yloxy)-propoxy]-phenyl}-2-m^^ 
propionic acid (Compound 2 17); 

15 

(2S)-3- {4-[3-(2'<^hloro-biphenyl-4-"yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 2 1 8); 

(25)-3- {4-[3-(2 -FIuoro-biphenyl-4-yloxy)-propoxy] -phenyl} -2-meliioxy- 
20 propionic acid (Compound 2 1 9); 

(2iS)-3-{4-[3-(4-Berizo[l,3]dioxol-5-yl-pheiioxy)-propoxy]-phenyl}-2- 
metiioxy-pTopionic acid (Compound 220); 

25 (2iS)-3-{4-[3-(4'-tert-Bu1yl-biphenyl'4-yloxy)-propoxy]-phenyl}-2-meth^ 
propionic acid (Compound 221); 

(2iS)-2-MetiM)xy-3-{4-[3-(3-trifluorome<hoxy--biphenyl-4-yloxy)-propoxy]- 
phenyl} -propionic acid (Compound 222); 

30 

(2iS)-2-Methoxy-3-{443-(4-trifluorometfaoxy-biphenyl-4-yloxy)-propoxy]^ 
phenyl}-propionic acid (Compound 223); 

(2iS)-3-(4-{3-[4-(2-Chloro-beiizoylaniino)-phenoxy]-propoxy}-phenyl)-2- 
35 methoxy-propionic acid (Compound 224); 

(2jS3-2-Methoxy-3-(4-{3-[4-(2-methojy-be!izoylaiiuno)-pheno>Qr]-propo^^ 
plienyl)-propionic acid (Compound 225); 

40 (25)-3<4- {3-[4-(2,2-Dimefhyl-propionylamino)-pheiioxy]-propoxy} - 

plienyl)-2-methoxy-propioiuc acid (Compound 226); 

(25!)-3-(4-{3-[4-(3-Fluoto-benzoylamino)-phenoxy]-propoxy}-phenyl)-^^ 
melhoxy-propionic acid (Compound 227); 

45 
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(2S)-2-Methoxy-3-(4-{3-[4-(3-methoxy-ben2oyiainino)-phenoxy]-^^ 
phenyl)-propionic acid (CQmpoiind228); 

(2iS)-2-Methoxy-3-(4-{3"[4-(3-mefhyl-benzoylaiiiino)-phenox^^ 
phenyl)-propiomc acid (Compound 229); 

(2iS)-3 -(4- {3-[4-(4-FIuoro-beiizoylamino)-phenoxy]-propoxy} -phenyl)-2- 
methoxy-propionic acid (Compomid 230); 

(2iS)-3-(4-{3-[4-(4-CWoro-benzoylamino)'-phenoxy]-propoxy}-phenyl)-2- 
methoxy-propiotiic acid (Compound 231); 

(25)-2-Methoxy-3-(4-{3-[4-(4-me1iioxy-benzoylamino)-phenoxy]-piopoxy}- 
phenyl)*propionic acid (Compound 232); 

(25)-2-Meflioxy-3- {4-[3-(4-phenylacetylamino-phenoxy)-propoxy]-phenyl} - 
propionic acid (Compound 233); 

(2S)'3 -(4- {3-[4-(2-Chloro-benzoyl)-phenoxy]-propoxy} -phenyl)-2-methoxy- 
propionic acid (Compound 234); 

(2jS)-2-Methoxy-3-(4-{3-[4-(naphthalene-l -caibonyl)-phenoxy]-propoxy} - 
phenyl)-'propionic acid (Compound 235); 

(2iS)-3 -(4- {3-[4-(3-Fluoro-benzoyl)-phenoxy]-propoxy} -pbenyl)-2-methoxy- 
propionic acid (Compound 236); 

(25)-2-Me1hoxy-3-(4-{3-[4-(3-niedioxy-benzoyl)-phenoxy]-propoxy}- 
phenyl)-propionic acid (Compound 237); 

(2S)-2-Mefhoxy-3-(4- {3-[4-(naphthalene-2-carbonyl)-phenoxy]-propoxy} - 
phenyl)-propionic acid (Compound 238); 

(2iS)-2-Methoxy-3-(4-{3-[4-(4-methyl-ben2oyl)-plienoxy]-propoxy}-phenyl)- 
propionic acid (Compound 239); 

(2iS)-3-(4- {3-[4-(2,2'-Dimethyl-propionyl)-phenoxy]-propoxy } -phenyl)-2- 
methoxy-propionic acid (Compound 240); 

(2jS5-3-{4-[3-(4-Isobutyiyl-phenpxy)-propoxy]-phenyl}-2-mel3ioxy-prop 
acid (Confound 241); 

(2iS3-2-Methoxy-3-(4-{3-[4-(3-phenyl-propionyl)-phenoxy]-propoxy}- 
phenyl)-propionic acid (Compo\ind 242); 
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3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-fluoro-phenyl}-2-me1ho^ 
add (Compound 243); 

2-phenoxy-3-[4-(4-phenoxy-phenoxy)propoxyphenyl]propanoic acid 
5 (Compound 244); 

(2S,2*S)-3-(4-{3-[4-(2*-Carboxy.2'-methoxy-ethyl)-phenoxy]-propoxy}- 
ph6nyl)-2-methoxy-propioi]ic acid (Compound 245); 

10 a-Methoxycinnamate Literaiediate, ethyl 2iS'-2-metboxy-3-(4-hydroxyphenyl) 

piopanoate (Compound 246); 

2iS-2-methoxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]phenyl}propanoicacid 
(Compound 247); 

15 

(2iS)-(2'i?53.2-Methoxy-{4-[2'-methyl-3-(4-phenoxy-phenoxy)-prop^^^ 
phenyl}-propiomc acid (Compound 248); 

2(S)-3-[4-(3-Benzyloxy-propoxy)-phenyl]-2-meflioxypropiomcacid 
20 (Compound 249); 

(2S)-3-[4-(5-Benzyloxy-pentyloxy)-phenyl]-2-metiboxypropionicacid 
(Compound 250); 

25 (2S)-2-ethoxy- {4-[3-(4-phenoxy-phenoxy)-propoxyl]-phenyl}-propionic acid 

(Compound 251); 

(2S)-2-Benzyloxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid (Compound 252); 

30 

(2S)-3-{4-[3-(4-{4-[2-(tert-Butyl-dimefhyl-silanyloxy)-ethoxy]-ben2oy 
plienoxy)-propoxy]-phenyl}-2-methoxy-propiomc acid (Compound 253); 

(2S)- 3-[4-{3-{4-[4-<2-Hydroxy-ethoxy)-benzoyl]-phenoxy}-propoxy)- 
35 phenyl]-2-met}ioxy-piopiomc acid (Compound 254); 

(2S)-3-{4-[3-(4-Phenoxy-phenoxy)-propoxy]-phenyl}-2-propoxy-propionic 
acid (Compound 255); 

40 (2S)-3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-phenyl}-2-etboxy-propionic 
acid (Compound 256); 

(2S)- 3-{4-[3-(4-Benzyl-phenoxy)-propoxy]-phenyl}-2-ethoxy-propionic 
acid (Compoimd 257); 

45 
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(2S)0-{4-[3<4-Ben2X)yl-phenoxy>propoxy]-3-chloro-phenyl}-^^ 
propionic acid (Compound 258); 

(2iS)-4*- {3-[4-(2-Caiboxy-2-methoxy-ethyl>2-methoxy-phenoxy]-piopox^^ - 
5 biphenyl-4-carboxylic acid (Compound 259); 

(2S)-3-{4-[3-(4'-ferf-Butyi-biphenyr-4-yloxy)-propoxy]-2-meliioxy-pr^^ 
acid (Compound 260); 

1 0 (2S)-3-(4- {3 -[4-(4-Hydroxy-phenoxy)-phenoxy]-propoxy} -phenyl)-2- 

mctboxy-propionic acid (Compound 261); 

(25)-2-Me1iioxy-3-(4-{3-[4-(2,2,3,3-tetra£luoro-propoxy)-phenoxy]- 
propoxy}-phenyl)-propiomc acid (Compound 262); 

15 

(2iS)-2-Meftoxy-3-(4-{3-[4-(3-methyl-butoxy)-phenoxy]-propoxy}-ph^ 
propionic acid (Compound 263); 

(2iS)-3-{4-[3-(4-Isobutoxy-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 
20 acid (Compound 264); 

(2S)-3- {4-[3-(4-Isopropoxy-phenoxy)-propoxy]-plienyl} -2-methoxy- 
propionic acid (Compound 265); 

25 (2iS)-3-{4-[3-(4-Cyclohexylinethoxy-phenoxy)-propoxy]--plienyl}-2- 
mefhoxy-propionic acid (Compound 266); 

(25)-2-Me1hoxy-3- {4-[3-(4-phenetyloxy-phenoxy)-propoxy]-plienyl} - 
propionic acid (Compound 267); 

30 

(2i)-3-(4-{3-[4-(3-Dimethylaniino-propoxy)-pheiioxy3-propoxy}-phenyl)-2-- 
melhoxy-propiomc acid (Compound 268); 

(25)-3-{4-[3-(4-Carboxyme1hoxy-phenoxy)-propoxy]-phenyl>-2-methoxy- 
35 propionic acid (Compound 269); 

(25)-3-<4-{3-[4-(lH-Indol-5-yl)-phenoxy]-propoxy}-phenyl)-2-metho^^ 
propionic acid (Compound 270); 

40 (253-2-Methoxy-3-{4-[3-(4-pyiidin-3-yl-phenoxy)-propoxy]-pheny^ - 

propionic acid (Compound 271); 

(253-2-Me!hoxy-3-{4-[3-(4-pyridm-4-yl-phenoxy)-propoxy]-phenyl}^ 
propionic acid (Compound 272); 

45 
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(2S)-2-Mefhoxy-3- {4-[3-<4-qumolin-8-yl-phenoxy)-propoxy]-phenyl} - 
piopionic acid (Compound 273); 

(2jS)-3-{4-[3<4*<>jfano-bq)henyl-4-yloxy>propoxy]-phCT^ 
5 piopionic acid (Compound 274); 

(2fi)-2-Mettioxy-3-(4-{3-[4'-<lff-te1razol-5.yl)biph^^^^ 
phenyl)-propiomc acid (Compound 275); 

10 (25)-3-{4-[3.(4-IinidazoI-l-yi-phenoxy)-propoxy]-phenyl}-2-^^ 
propionic acid (Compound 276); 

(2S)-3-(4-{3-[4-<l,3-Dioxo-l,3-dihydro-isoindol-2-yl)-phenoxy^ 
phenyl)-2-mefhoxy-piopionic add (Compound 277); 

15 

(2fi)-3-(4- {3-[4-(4-Acetyl-pipeiazin- 1 -yl)-phenoxy]-propoxy}-phenyl)-2- 
methoxy-propionic acid (Compound 278); 

(2S)-2-Me1hoxy-3-{4-[3-(4-piperazm-l-yl-phenoxy)-propoxy]-phra^ 
20 propionic acid (Compound 279); 

(2a)-2-Methoxy-3-{4-[3-(4-moipholin-4-yl-plienoxy)-propoxy]-phenyl}-- 
propionic acid (Compound 280); 

25 (2iS)-3-{4-[3<Biphenyl-4-yloxy)-propoxy]-2-chloTO-phenyl}-2-€fliox 
propionic acid (Compound 281); 

3- {4-[3 -(4-Benzoyl-phenoxy>propoxy]-2-cMoro-phenyl} -2-ethoxy- 
propionic acid (Compound 282); 

30 

(2S)-3- {4-[2-(biphenyM-yloxy)-ethoxy]-phenyl}-2-methoxy-propionic acid 
(Compound 283); 

(2S)-2-methoxy-3-{4-[3-(3-trifluoromethyl-phenoxy)-piopoxy]-pheiQ^ 
35 propionic acid (Compound 284); 

(2S)-2-methoxy-3-[4-(3-phenoxy-propoxy>-phenyl]-propiomc acid 
(Compound 2SS); 

40 (2S)-3-{4-[3-(biphenyl-3-yloxy)-propoxy]-phenyl}-2-methoxy-propionic 
acid (Compound 286); 

(2S)-2-methoxy-3-{4-[3-(2-methyl-ben2ofliia2ol-5-yloxy)-propoxy].pheny 
propionic (Compound 287); 

45 
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(2S)-2-mefhoxy-3-{4-[3-(3-moiphoIin-4-yl-phenoxy)-propoxy]-^^ 
propionic acid (Compound 288); 

(2S)-2-methoxy-3-{4-[3-(5.6,7,8-tetrahydro-naphfhalen-2-yloxy)-propoxy]-. 
5 phenyl}-propiomc acid (Compoimd 289); 

2- niethoxy-3- {4-[2-(4-phenoxy-phenoxy)-ethoxy]-phenyl}-propionic acid 
(Con:qpound290); 

10 3-{3-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}'-2-methoxy-propionic acid 

(isomer 1) (Compound 291); 

3- {3-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy-propiomcacid 
(Isomer 2) (Compound 292); 

15 

(2S)-3 - {4-[3-(2-cyano-phenoxy)-propoxy]-phenyl} -2-methoxy-propionic 
acid (Compound 293); 

(2S)-2-methoxy-3-{4-[3-(2-me1hoxy-phenoxy)-propoxy]-phenyl}-propiomc 
20 acid (Compound 294); 

(2S)-2- {3-I4-(2-carboxy-2-methoxy-efhyl)-phenoxy]-propoxy} -benzoic acid 
(Compound 295); 

25 (2S)-3-{4-[3-(3-cyano-phenoxy)-propoxy]-phenyl}-2-metiioxy-propionic 
acid (Compoimd 296); 

(2S)-3-{4-[3-(3-dimetfaylamino-phenoxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid (Compound 297); 

30 

(2S)-3- {3-[4-(2-carboxy-2-metiioxy-ethyl)-phenoxy]-propoxy} -benzoic acid 
(Compound 298); 

(2S)-3-{4-[3-(indan-5-yloxy)-propoxy]-phenyl}-2-methoxy-propiomc acid 
35 (Compound 299); 

(2S)-2-methoxy-3-{4-[3-(naphflialen-2-yloxy)-propoxy]-phenyl}-propionic 
acid (Conqpound 300); 

40 (2S)-3-{4-[3-(lH-indol-5-yloxy)-propoxy]-phenyi}-2-metiioxy-piopionic 
acid (Compound 301); 

(2S)-2-metiioxy-3-{4-[3-(qii2nolin-6-yloxy)-propoxy]-phenyl} -propionic acid 
(Compound 302); 

45 
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(2S>2-me&oxy-3-{4-[3-(3-methoxy-phraoxy)-propoxy]-phenyl}-piopro 
acid (Compound 303); 

(2S>3-{4-[3-(3-fluoro-pheiioxy>propoxy]-phenyl}-2-methoxy-pro^ 
5 acid (Compound 304); 

(2S)-3-{4-[3-(2-isopropyl-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 
acid (Compound 305); 

1 0 (2S)-2-methoxy-3-[4-(2-phenoxy.etiioxy)-phenyl]-propionic acid 

. (Compound 306); 

(2S)-3-{4-[2-(2-<5yano-phenoxy)-ethoxy]-phenyl}-2-methoxy-pro 
(Compound 307); 

15 

(2S)-2-methoxy-3-{4-[2-(2-meihoxy-phenoxy)-ethoxy]-phenyl}-propio^^ 
acid (Conq^oimd 308); 

(2S)-3- {4-[2-(biphenyl-2-yloxy)-ethoxy]-phenyi}-2-mefhoxy-propionic acid 
20 (Compound 309); 

(2S)-2- {2-[4-(2s:aAoxy-2-mefhoxy-e1iiyl)-phenoxy]-ethoxy} -benzoic acid 
(Conqpound 3 1 0); 

25 (2S)-3-{4-[2<24soprop>i-phenoxy)-eflioxy]-phen5d}-2-meflioxy--propionic 
acid (Compound 311); 

(2S)-3- {4-[2-(3-cyano-phenoxy)-ethoxy]-phenyl}-2-metiioxy-propionic acid 
(Compound 312); 

30 

(2S)-3-{4-[2-<3Hlime1i5^1amino-pheno3Q^)-ethoxy]-phenyl^ 
propionic (Compound 313); 

(2S)-3. {4-[2-(bipheny W-yloxy)-ethoxy]-phenyl}-2-methoxy-propiomc acid 
35 (Con3pound314); 

(2S)-3- {2-[4.(2-carboxy-2-me1iioxy-etiiyl)-plienoxy]-ethoxy}-benzoic acid 
(Compound 315); 

40 (2S)-3- {4-[2-(indan-5-yloxy)-ethoxy]-phenyl}-2-metiioxy-propiomc acid 

(Compound 3 1 6); 

(2S)-2-methoxy-3-{4-[2-(naphthalen-2-yloxy)-eflioxy]-phenyl}-propionic 
acid (Compound 317); 

45 
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(2S)-2-^Methoxy-3-{4-[2-(quinolin-6-yloxy)-ethoxy]-phenyl} -propionic acid 
(Compound 318); 

(2S)-2-Mefthoxy-3-{4-[2-(3-moipholin-4-yl-phenoxy)-ethoxy]-phenyl}- 
5 propionic acid (Compound 3 1 9); 

(2S)-2-^mefhoxy-3-{4-[2<2-metiiyl4>enzothiazol-5-yloxy)-eaoxy]-phe^^ 
propionic (Compound 320); 

10 (2S)-2-methoxy-3- {4-[2-(3.me11ioxy-phenoxy)-e11ioxy]-pheityl} -propionic 

acid (Compound 321); 

(2S>3-{4-[2-(3-fluoro-phenoxy>etiioxy]-phenyl}-2-methoxy-propiomcacid 
(Compound 322); 

15 

2- methoxy-3-[3-(3-phenoxy-propoxy)-phenyl]-propionic acid (isomer 1) 
(Compound 323); 

3- {3-[3-(2-cyano-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic acid 
20 (isomer 1) (Compound 324); 

3-{3-[3-(3-cyano-phraioxy)-propoxy]-phenyl}-2-me1hoxy-propionic acid 
(isomer 1) (Compound 325); 

25 2-mefhoxy-3-[3-(3-phenoxy-propoxy)-phenyl]-propionic acid (isomer 2) 

(Compound 326); 

3- {3-[3-(2-cyano-phenoxy)-propoxy]-phenyl} -2-methoxy-propiomc acid 
(isomer 2) (Compound 327); 

30 

3-{3-[3-(3-cyano-phenoxy)-propoxy]-phenyI}-2-me1hoxy-propiomcacid 
(isomer 2) (Compound 328); 

2-methoxy-3- {3-[3-(2-methoxy-phenoxy)-propoxy]-phenyl}-propiomc acid 
35 (isomer 1) (Compoimd 329); 

2-metho3qr-3- {3-[3-(2-methoxy-phenoxy)-propoxy]-phenyl} -propionic acid 
(isomer 2) (Compound 330); 

40 3-{3-[3-(2-isopropyl-plienoxy)-propoxy]-phenyl}-2-methoxy-propionicacid 
(isomer 1) (Compound 331); 



45 



3-{3-[3-<2-isopropyl-phenoxy)'propoxy]-phenyl}-2-me1hoxy-propionicacid 
(isomer 2) (Compound 332); 
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3-{3-[3-(2-carboxy-2-methoxy-ethyl)-pheno3^]-propoxy} -benzoic acid 
(isomer 1) (Compound 333); 

3-{3-[3-(2-carboxy-2-metiioxy-ethyl)-phenoxy]-propQxy} -benzoic acid 
5 (isomer2) (Compound 334); 

2-meflioxy-3- {3-[3-(3-metiioxy-phenoxy)-piopoxy]-phenyl}-propionic acid 
(isomer 1) (Compound 33S); 

10 2-metho:^-3-{3-[3-(3-meflioxy-phenoxy)-propoxy]-phenyl}-piopionic acid 

(isomer 2) (Compound 336); 

2-methoxy-3- {3-[3-(naphthalen-2-yloxy)-propoxy]-phenyl}-propionic acid 
(isomer 1) (Compound 337); 

15 

2-meflioxy-3- {3-[3-(naplifhalen-2-34oxy)-propoxy]-phenyl}-propionic acid 
(isomer 2) (Compound 338); 

2-methoxy-3- {3-[3-<2-methyl-benzothiazol-5-yloxy)-propoxy]-phenyl} - 
20 propionic acid (isomer 1) (Compound 339); 

2- methoxy-3- {3-[3-(2-metliyl-benzofhiazol-5-yloxy)-propoxy]-phenyl} - 
propionic acid (isomer 2) (Coxnpoimd 340); 

25 3- {3-[3-(2-chloro-phenoxy)-propoxy]-phenyl} -2-methoxy-propionic acid 

(isomer 1) (Compound 341); 

3- {3-[3-(2-chloro-pheaoxy)-propoxy]-phenyl}-2-methoxy-pxopionic acid 
(isomer 2) (Compound 342); 

30 

3- {3-[3-(3,4-dimetiiyl-phenoxy)-propoxy]-phenyi} -2-methoxy-propioidc acid 
(isomer 1) (Compound 343); 

3-{3-[3-(3,4-dimethyl-phenoxy)-propoxy]-phenyl}-2-methoxy-propioiuc acid 
35 (isom^ 2) (Compound 344); 

2- {3-[3-(2-carboxy-2-mefho3Qf-ethyl)-phenoxy]-propoxy}-ben2oic acid 
(isomer 1) (Compound 345); 

40 2- {3-[3-(2-carboxy-2"mefhoxy-efhyl)-phenoxy]-propoxy}-ben2oic acid 

(isomer 2) (Compound 346); 

3- .{3-[3-(biphenyl-3-yloxy)-propoxy]-phenyl}-2-mefiioxy-propionic acid 
(isomer 1) (Compoimd 347); 

45 
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3- {3-[3-(biphenyl-3-yloxy>propoxy]-phenyl} -2-methoxy-propiomc acid 
(isomer 2) (Compound 348); 

2-metiioxy-3-{3-[3-(quinolin-6-yloxy)-propoxy]-phenyl}-propioiuc acid 
5 (isomer 1) (Ck)mpoimd 349); 

2-metlioxy-3- {3-[3-(quinolin-6-yloxy)-piopoxy]--phenyi} -pxopiotdc acid 
(isomer 2) (Compound 350) ; 

10 3- {3-[2-(2-isopropyl-phenoxy)-ethoxy]-phenyl}-2-methoxy-propionic acid 

(isomer 2) (Compound 351); 

2- methoxy-3- {3-[2-(3-methoxy-phenoxy)~e1hoxy]-phenyl}-propiomc acid 
(isomer l)(Conq)oimd 352); 

15 

3- {3-[2-(3 -fluoro-phenoxy)-ethoxy]-plienyl} -2-methoxy-propiomc acid 
(isomer 1) (Compound 353); 

2-methoxy-3-{3-[2-(5,6,7,8-tetrahydro-naphthalen-2-yloxy)-ethoxy]- 
20 phenyl}-propiomc acid (isomer 1) (Compound 354); 

2-metiioxy-3-{3-[2-(3-meliioxy-phenoxy)-ethoxy]-phenyl}-propiomc acid 
(isomer 2) (Compound 355); 

25 3-{3-[2-(3-fluoro-phenoxy)-ethoxy]-phenyl}-2-metlioxy-propionic acid 

(isomer 2) (Compound 356); 

2"meflioxy-3-{3-[2-(5,6,7,8-tetrahydro-naphthalen-2-yloxy)-ethoxy]- 
phenyl}-propionic acid (isomer 2) (Compound 357); 

30 

(2S)-2-metiioxy-3- {4-[2-(4-trifluorometliyl-phenoxy)-ethoxy]-phenyl} - 
propionic acid (Compound 358); 

(2S)-2-methoxy-3-(442-[4-(l-methyl-l-phenyl-ethyl)-phenoxy]-ethoxy^ 
35 phenyl)-propionic acid (Compound 359); 

(2S)-3- {4-[2-(4-benzyl-phenoxy)-ethoxy]-phenyl}-2-mefhoxy-propionic acid 
(Compound 360); 

40 (2S)-2-methoxy-3 - {4-[2-(4-oxo-2-phenyl-4H-<;hromen-7-yloxy)-ethoxy]- 

phei]yl}-propionic acid (Compound 361); 

(2S)-3-{4-[2-(4-cyclopentyl-phenoxy)-ethoxy]-iplienyl}-2-methoxy-propiomc 
acid (Compound 362); 

45 
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(2S)-3-{4-[2-(9H-£luoTen-2-yloxy)-etiioxy]-phenyl}-2-methoxy-pr^^ 
acid (Compound 363); 

(2S)-3-{4-[2-(4-bu1yl-phenoxy)-e1hoxy]-pheny^ 
5 (Compound 364); 

(2S)-3-{4-[2-(2'-fluoTO-biphenyl-4-yloxy)-efhoxy]-phenyl}-2-me^^ 
propionic acid (Compound 365); 

10 (2S)-3-(4-{2-[4-(2,2-dimethyl-propionyl)-phenoxy]-e1iiDxy}-phenyl)^^ 
methoxy-propiomc acid (Compound 366); 

3-{4-{2-[4-(2,2-dimefhyl-propionyIamino)-phenoxy]-ethoxy}-plienyl)-2- 
methoxyrptopionic acid (Compound 367); 

15 

(2S)-3-(4-{2-[4-((7cl<^entanecaibonyl-amino)-phenoxy]-e1hoxy}-phen^^^ 
2-metho?Q^-propiomc acid (Compound 368); 

(2S)-3-[4-(2- {4-[(furan-2-carbonyl)-amino]-phenoxy} -eaioxy)-phenyl]-2- 
20 methoxy-propionic acid (Compound 369); 

(2S)-2-mefhoxyO-[4-(2-{4-[(pyridine-3-carbonyl)-amino]-phenoxy}- 
ethoxy)-phenyl]-piopionic acid (Compound 370); 

25 (2S)-2-methoxy-3-{4-[2-<2-pyiTolidin-l-yl-phenoxy)-ethoxy]-phenyl^ 
propionic acid (Compound 371); 

(2S)-2-methoxy-3-{4-[2-(pyridin-2-yloxy)-ethoxy]-phen5d}-propionic acid 
(Compound 372); 

30 

(2S)-2-naethoxy-3-{4-[2-(2-morpholin-4-yl-phenoxy)-ethoxy]-phenyl}- 
propionic acid (Compoimd 373); 

(2S)-3-{4-[2-(4*-tert-buiyl-biphenyl-4-yloxy)-e11ioxy]-phenyl}-2-methox 
35 propionic acid (Compound 374); 

(2S)-2-efhoxy-3-{4-[2-(4-phenoxy-phenoxy)-etfaoxy]-phenyl}-propiomcacid 
(Con:q)ound 375); 

40 (2R)-2-ethoxy-3-{4-[2-(4-phenoxy-phenoxy)-etIioxy]-phOTyl}-propioiiic acid 

(Compound 376); 

(2S)-3 - {4-[2-(Wphenyl-4-yloxy)-e1hoxy]-phenyl}-2-propoxy-propic^ acid 
(Compound 377); 

45 



wo 02/100813 PCT/US02/16950 



-51- 

3- {3-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2-e1hoxy-propionic acid 
(isomer 1) (Compound 378); 

3- {3-[3-(biphenyM-yloxy>propoxy]-phenyl}-2-ethoxy-propionic acid 
5 (isomer 2) (Compound 379). 

The present invention also includes compounds represented by Structural 
Formula (I), wherein Ar is the corresponding aromatic group from any one of 
Compounds 1-379. Preferably, Rj is para to the carbon atom bonded to W, Wi or 
10 W2 and is represented by Structural Formula (U), more preferably Stmctural 
Formula <JS) or (TV) and even more preferably Structural Fonnula (V). 

Also included are compounds represented by Structural Formulas (I) or (VI), 
wherein Phenyl Ring A is the corresponding phenyl or substituted phenyl group from 
any one of Compounds 1-379 or from one of ttie con4}ounds disclosed in Examples 
15 1-379. Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is 
represented by Structural Fonnula (IQ, more preferably Structural Formula (HI) or 
(IV) and even more preferably Stractural Formula (V). 

Also included are compounds represented by Stmctural Formula (I), wherein 
W is -(CH2)3-0- and Ar is the corresponding aromatic group from any one of 
20 Compoimds 1-379 or from one of the compounds disclosed in Examples 1-379. 

Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Structural Fonnula (n), more preferably Stmctural Formula (ID) or (TV) and even 
more preferably Stmctural Formula (V). 

Also included are compounds represented by Stmctural Formula (I), wherein 
25 W is -(CH2)4-0- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
PrefCTably, Rj is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Stmctural Fonnula (II), more preferably Stractural Formula (HI) or (IV) and even 
more preferably Structural Formula (V). 
30 Also included are compoimds represented by Stractural Formula 05, wherein 

W is -(CH2)5-0- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
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Pieferably, R\ is para to the carbon atom bonded to W, Wi or W2 and is lepresented 

by Structural Formula (JI)^ more preferably Structural Formula (TO) or (TV) and ev&a 

more preferably Stmctural Formula (V). 

Also included are compomids represented by Stmctoral Formula (I), wherein 
5 W is -CH2-C^CH- and Ar is the correspondiag aromatic group from any one of 

Compounds 1-379 or from one of the confounds disclosed in Examples 1-379. 

Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

by Structural Formula (D)* inore preferably Structural Formula (IE) or (IV) and even 

more preferably Structural Formula (V). 
10 Also included are compounds represented by Structural Formula (I), wherein 

W is -(CH2)2-CsCH- and Ar is flie corresponding aromatic group from any one of 

Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 

Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is rq)resented 

by Structural Formula (U), more preferably Structural Formula (IH) or (IV) and even 
15 more preferably Structural Formula (V). 

Also included are compounds represented by Stmctural Formula (T), wherein 

W is -(CH2)3-CsCH- and Ar is the conesponding aromatic group from any one of 

Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 

Preferably, Rj is para to the carbon atom bonded to W, Wi or W2 and is represented 
20 by Stmctural Formula (II), more preferably Stmctural Formula QS) or (IV) and even 

more preferably Structural Formula (V). 

Also included are compounds represented by Stmctural Formula (I), wherein 

•W is -(CH2)4-CsCH- and Ar is the corresponding aromatic group from any one of 

Compounds 1-379 or from one of the compoxmds disclosed in Examples 1-379, 
25 Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

by Stmctural Formula (IT), more preferably Stmctural Formula (M) or (IV) and even 

more preferably Stmctural Formula (V). 

Also included are compounds represented by Stmctural Formula (1), wherein 

W is -(CH2)5-C^H- and Ar is the corresponding aromatic group from any one of 
30 Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
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Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Structural Formula (BQ, more preferably Structural Formula (lEI) or (IV) and even 
more jire&rably Structural Formula (V). 

Also included are compounds represented by Structural Formula wherein 
5 W is -CH2CO- and Ar is the corresponding aromatic group from any one of 
Compoimds 1-379 or from one of the compounds disclosed in Examples 1-379. 
Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Structural Fomiula (JS)^ more preferably Structural Foimula (m) or (IV) and even 
more preferably Structural Formula (V). 

10 • Also included are compounds represented by Stmctural Formula (T), wherein 

W is -(C!H2)2CO- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 
by Structural Formula (IT), more preferably Structural Formula (JS) or (IV) and even 

15 more preferably Stmctuial Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 
W is -(CH2)3CO- and Ar is the corresponding aromatic group from any one of 
Compounds 1-379 or from one of the compounds disclosed in Examples 1-379. 
Preferably, Ri is para to the carbon atom bonded to W, Wi or W2 and is represented 

20 by Structural Formula (D), more preferably Structural Formula (HI) or (IV) and even 
more preferably Structural Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 

W is represented by the following structural formula: ^ ; and Ar 

is the corresponding aromatic group from any one of Compounds 1-379 or from one 
25 of the compounds disclosed in Examples 1-379. Preferably, Ri is para to the carbon 
atom bonded to W, Wi or W2 and is represented by Structural Formula (D), more 
preferably Structural Formula (UT) or (TV) and even more preferably Structural 
Formula (V). 



1 
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Also included'aie compounds represented by Structural Formula OD, wherein 




W is represented by the following structural formula: ' ; and Ar is 

the conesponding aromatic group fixan any one of Conlpounds 1-379 or fiom one of 
the conlpounds disclosed in Examples 1-379. Preferably, Ri is para to the carbon 
5 atom bonded to W, Wi or W2 and is represented by Structural Formula (II), more 
preferably Structural Formula QJJ) or QV) and even more preferably Structural 
Formula (V). 

Also included are compounds represented by Structural Formula (J), wherein 
Ar-O-W- is the corresponding group from any one of Compounds 1-379 or firom one 

10 of the compounds disclosed in Examples 1-379. Preferably, Ri is para to Ihe carbon 
atom bonded to W and is represented by Stractural Formula (E), more preferably 
Stmctural Formula (DI) or (IV) and even more preferably Structural Formula (V). 

Also included are compounds represented by Structural Formula (I), wherein 
Ar is the corresponding aromatic group firom any one of Compounds 1-379 or firom 

15 one of the compounds disclosed in Examples 1-379, W is -CH(CH3)W3CH(CH3)0- 
and W3 is a covalentbond, methylene or ethylene. Preferably, Ri is para to the 
carbon atom bonded to W and is represented by Stmctural Formula (IQ, more 
preferably Stmctural Formula (JOT) or (TV) and even more preferably Stmctural 
Formula (V), 

20 Also included are compounds represented by Structural Formula (1), wherein * 

Ar is the corresponding aromatic gtoup firom any one of Compounds 1-379 or fiom 
one of the con:q)ounds disclosed in Examples 1-379, W is -W4C(=0)W50- or 
-W4C(=<JH2)W50- and W4 and W5 are independently methylene or ethylene. 
Preferably, Rt is para to Ihe carbon atom bonded to W and is represented by 

25 Stmctural Formula (IT), more preferably Stmctural Formula (HI) or (IV) and even 
more preferably Stmctural Formula (V). 

Frodmgs are conqpounds of the present invention, which have chemically or 
metabolicaUy cleavable groups and become by solvolysis or under physiological 
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' conditions the compounds of the invention that are phannaceutically active in vivo. 
Prodrugs include acid derivatives well known to practitioners of the art, such as, for 
example, esters prepared by reaction of the parent acidic compound with a suitable 
alcohol, or aniides prepared by reaction of the parent acid compound with a suitable 
amine. Simple aliphatic or aromatic esters derived jfrom acidic groups pendent on 
the compounds of this invention are preferred prodrugs. In some cases it is desirable 
to prepare double ester type prodrugs such as (acyloxy) alkyl esters or 
((alkoxycarbonyl)oxy)alkyl esters. Particularly preferred esters as prodmgs are 
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, morpholinoethyl, and 
NJ^'-diethylglycolamido. 

Methyl ester prodrugs may be prepared by reaction of the acid form of a 
compound of the present invention in a medium such as methanol with an acid or 
base estmfication catalyst (e.g., NaOH, H2SO4). Ethyl ester prodrugs are prepared 
in similar fashion using ethanol in place of methanol. 

Moipholinylethyl ester prodrugs may be prepared by reaction of the sodium 
salt of a compound of the present invention (in a medium such as 
dimethylformamide) with 4-(2-chloroethyl)moipholine hydrochloride (available 
fiom Aldrich Chemical Co., Milwaukee, Wisconsin USA, Item No. C4,220-3). 

TTie term ''pharmaceutically acceptable" means that the carrier, diluent, 
excipients and salt must be compatible with the other ingredients of the formulation, 
and not deleterious to the recipimt thereof. Pharmaceutical formulations of the 
present invention are prepared by procedures known in the art using well-known and 
readily available ingredients. 

Also included in the present invention are pharmaceutically acceptable salts, 
hydrates, stereoisomers and solvates of the compounds of the present invention and 
mixtures of such compounds, salts, iQ^drates, stereoisomers and/or solvates. 

By virtue of its acidic moiety, certain compounds of the present invention 
foixn salts with phannaceutically acceptable bases. Such a phannaceutically 
acceptable salt may be made with a base which affords a phazmaceutically 
acceptable cation, which includes alkali metal salts (especially sodium and 
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potassium)^ alkaline earth metal salts (especially caldum and magnesium), 
aluminum salts and atxunonium salts, as well as salts made from physiologically 
acceptable organic bases such as trimethylamine, triefhylamine, moipholine, 
pyridine, piperidine, picoline, dicyclohexylamine, N,N'-dibenzylethylenediamine, 2- 
5 hydroxyethylamine, bis-(2-hydroxyethyl)amine, tri-(2-hy4roxyethyl)amine, procaine, 
dibenzylpiperidine, N-benzyl-p-phenethylamine, dehydroabietylamine, N,N'- 
bisdehydroabietylamine, glucamine, N-methylglucamine, collidine, quinine, 
quinoline, and basic amino acid such as lysine and arginine. These salts may be 
prepared by methods known to those skilled in the art 

10 Compounds of the present invmtion that are substituted with a basic group, 

may exist as salts with pharmaceutically acceptable acids. The present invention 
includes such salts. Examples of such salts include hydrochlorides, hydrobromides, 
sul&tes, mefhanesulfonates, nitrates, maleates, acetates, citrates, iumarates, tartrates 
[e.g. (+)-.taitrates, (-)-tartrates or mixtures thereof including racemic mixtures, 

IS succinates, benzoates and salts with amino acids such as glutamic acid. 

Certain compounds of the present invention may contain one or mote chiral 
centers, and exist in different optically active forms. When compounds of the 
present invention contain one chiral center, the compounds exist in two enantiomeric 
forms and the present invention includes both enantiomers and mixtures of 

20 enantiomers, such as racemic mixtures. The enantiomers may be resolved by 
methods known to those skilled in the art, for example by formation of 
diastereoisomeric salts which may be separated, for example, by crystallization; 
formation of diast^eoisomeric derivatives or complexes which may be sepamted, 
for example, by cxystallization, gas-liquid or liquid chromatography; selective 

25 reaction of one enantiomer with an euantiomer-specific reagent for example 
enzymatic esterificatioi^ or gas-liquid or liquid chromatography in a chiral 
environment, for example on a chiral support for example silica with a bound chiral 
ligand or in the presence of a chiral solvent It will be appreciated that wh^e the . 
desired enantiomer is converted into another chemical entity by one of the separation 

30 procedures described above, a further step is required to liberate the desired 
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enantiomeric fonn. Alternatively, specific enantiomers may be synthesized by 
asymmetric synthesis using optically active reagents, substrates, catalysts or 
solvents, or by converting one enantiomer into the other by asymmetric 
transformation. 

5 When a compoimd of tfie present invention has one or more chiral substituent 

it may exist in diastereoisomeric forms. The diastereoisomeric pairs may be 
separated by methods known to those skilled in the art, for example chromatography 
or crystallization and the individual enantiomers within each pair may be separated 
as described above. The present invention includes each diastereoisomer of such 

10 compounds and mixtures thereof. 

Certain compoimds of the present invention may exist in zwitterionic form 
and the present invention includes each zrwitterionic form and mixtures thereof. 

Certain compounds of the present invention and their salts may exist in more 
than one crystal form. Polymorphs of compounds of the present invention form part 

15 of this invention and may be prepared by crystallization of a given compoxmd under 
different conditions. For example, using different solvents or different solvent 
mixtures for reciystallization; crystallization at different temperatures; various 
modes of coolings ranging from very fast to very slow cooling during crystallization. 
Polymorphs may also be obtained by heating or melting a compound of the present 

20 invention followed by gradual or fast cooling. The presence of polymorphs may be 
determined by solid probe imir spectroscopy, ir spectroscopy, differential scanning 
calorimetry, powder X-ray diffraction or such other techniques. 

A "subject" is a mammal, preferably a human, but can also be an animal in 
need of veterinary treatment, e.g. , companion animals (e.g., dogs, cats, and the like), 

25 £mn animals (e.g., cows, sheep, pigs, horses, and the like) and laboratory animals 
(e.g., rats, mice, guinea pigs, and fiie like). 

*Treatmenf ' or 'treatmgf as it is used herein, refers to both therapeutic 
treatment and prophylactic treatment "Tlierapeutic treatment refers to preventing 
the further progression or ameliorate the symptoms associated with a disease or 

30 condition. *Trophylactic treatment refers to inhibiting, preventing or delaying the 
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onset of Hie symptoms of a disease or cx>ndition in a subject who is at risk for the 
disease or condition. "Prophylactic treatment" also includes reducing the severity of 
the symptoms of a disease or condition by treating a subject at rsik for developing 
the disease or condition before syn^toms appear. 

The language an "effective amount" or '*phannaceutically effective amount" 
is intended to include an amount that is sufGcient to mediate a disease or condition 
and prevent its fiirther progression or ameliorate the symptoms associated with the 
disease or condition. An "effective amount" or "pharmaceutically effective amount" 
can also include an amount sufficient to prevent or delay the onset of a disease or 
condition in a patient at risk for developing the disease or condition, i.e., 
prophylactic treatment Such amount when administered prophylactically to a patient 
can also be effective to lessen the severity of the mediated condition. Such an 
amount is intended to include an amount that is sufficient to modulate a PPAR 
receptor, such as a PPARy or PPARa receptor, which mediate a disease or condition. 
Conditions mediated by PPARa or PPARy receptors include diabetes mellitus, 
cardiovascular disease. Syndrome X, obesity and gastrointestinal disease. Other such 
diseases are described below. 

The compounds of the present invention and the phamiaceutically acceptable 
salts, solvates, stereoisomers and hydrates thereof have valuable pharmacological 
properties and can be used in pharmaceutical preparations containing the compoimd 
or pharmaceutically acceptable salts, esters or prodrags thereof, in combination with 
a pharmaceutically accq)table carrier or diluent They are usefiil as therapeutic 
substances in r treating (therapeutically or prophylactically) hyperglycemia, 
dyslipidemia, Typ^ H diabetes. Type I diabetes, hypertriglyceridemia, syndrome X, 
insulin resistance, heart failure, diabetic dyslipidemia, hyperlipidemia, 
hypercholesteremia, hypertension, obesity, anorexia bulimia, polycystic ovarian 
syndrome, anorexia nervosa, cardiovascular disease (especially atherosclerosis)or 
other diseases where insulin resistance is a component or other diosorders mediated 
by a PPAR receptor. Suitable pharmaceutically acceptable carriers include inert solid 
fillers or diluents and sterile aqueous or organic solutions. The active compoimd 



wo 02/100813 PCT/US02/16950 



-59- 

will be present in such pharmaceutical compositions in amounts sufficient to provide 
flie desired dosage amount in the range described herein. Techniques for 
formulation and administration of the compoimds of the instant invention can be 
found in Remington: the Science and Practice of Pharmacy^ 19* edition. Mack 
5 Publishing Co., Easton, PA (1 995). 

For oral administration, the compound or salts thereof can be combined with 
a suitable solid or liquid carrier or diluent to form capsules, tablets, pills, powders, 
syrups, solutions, suspensions and the like. 

The tablets, piUs, capsules, and the like may also contain a binder such as 

10 gum tragacanth, acacias, c6m starch or gelatin; excipients such as dicalcium 

phosphate; a disintegrating agent such as com starch, potato starch, alginic acid, a 
lubricant such as magnesium stearate; and a sweetening agent such as sucrose 
lactose or saccharin. When a dosage unit form is a capsule, it may contain, in 
addition to materials of the above type, a liquid carrier such as a fatty oil. 

15 Various other materials may be present as coatings or to modify the physical 

form of the dosage imit For instance, tablets may be coated with shellac, sugar or 
both. A syrup or elixir may contain, in addition to the active ingredient, sucrose as a 
sweetening agent, methyl and propylparabens as preservatives, a dye and a flavoring 
such as cherry or orange flavor. Such compositions and preparations should contain 

20 at least 0. 1 percent of active compound. The percentage of active compound in these 
compositions may, of course, be varied and may conveniently be between about 2 
percent to about 60 percent of the weight of the unit. The amount of active 
compound in such therapeutically useful compositions is such that an effective 
dosage will be obtained. 

25 The active compounds can also be administered intranasally as, for example, 

liquid drops or spray. For oral or nasal inhalation, the compounds for use according 
to the x»:esent invention are conveniently delivered in the form of a dry powder 
inhaler, or an aerosol spray presentation from pressurized packs or a nebuliser, with 
the use of a suitable propellant, e.^., dichlorodifluoromelfaane, 

30 trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable 
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gas. In the case of pressurized aerosol the dosage unit may be detennined by 
piovidiBg a valve to deliver a metered amount Capsules and cartridges of gelatin 
for use in an inhaler or insufflator may be formulated containing a powder mix of the 
compound and a suitable powder base such as lactose or starch. 
5 For parental administration the compounds of the present invention, or salts 

thereof can be combined witii sterile aqueous or organic media to form injectable 
solutions or suspensions. For example, solutions in sesame or peanut oil, aqueous 
propylene glycol and the like can be used, as well as aqueous solutions of water- 
soluble pharmaceutically acceptable salts of the compoimds. Dispersions can also be 

10 prepared in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under 
ordinary conditions of storage and use, Ifaese preparations contain a pres^ative to 
prevent the growth of nricroorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and straile powders for the ext^nporaneous preparation of 

15 sterile injectable solutions or dispersions. In all cases, the form must be sterile and 
must be fluid to the extent that each syiingability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against any 
contamination. The carrier can be solvent or dispersion medium containing, for 
example, water, ethanol, polyol (e.g. glycerol, propylene glycol and liquid 

20 polyethylene glycol), propylene glycol and liquid polyethylene glycol), suitable 
mixtures thereoi^ and vegetable oils. The injectable solutions prepared in this 
maimer can then be administered intrav^ously, intraperitoneally, subcutaneously, or 
intramuscularly, with intramuscular administration being prefened in humans. 
The compounds may also be formulated in rectal compositions such as 

25 suppositories or retention memas, e.g., containing conventional suppository bases 
such as cocoa butter or other gjycerides. 

In addition, to the formulations described previously, the compounds may 
also be formulated as a depot preparation. Such long acting formulations may be 
administered by implantation, for example, subcutaneously or intramuscularly or by 

30 intramuscular injection. Thus, far example, as an emulsion in an acceptable oil, or 
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ion exchange resins, or as sparingly soluble derivatives, for example, as sparingly 
soluble salts. 

The effective dosage of active ingredient employed may vary depending on 
the particular compound employed, the mode of administration, the condition being 
5 treated and the severity of the condition being treated. 

When used herein Syndrome X includes pre-diabetic insulin resistance 
syndrome and the resulting complications thereof, insulin resistance, non-insulin 
dependent diabetes, dyslipidemia, hyperglycemia obesity, coagulopathy, 
hypertension and other complications associated with diabetes. The methods and 

10 treatments mentioned herein include the above and encompass the therapeutic 
treatment and/or prophylaxis of any one of or any combination of tiie following: 
hyperglycemia, dyslipidemia. Type n diabetes. Type I diabetes, 
hypertriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic 
d3^1ipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia 

15 bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease 

(especially atherosclerosis)or other diseases where insulin resistance is a component 
or other diosorders mediated by a PPAR receptor. 

The compositions are formulated and administered in the same general 
maimer as detailed herein. The compounds of the instant invention may be used 

20 ejBFectively alone or in combination with one or more additional active agents 
depending on the desired target therapy. Combination therapy includes 
administration of a single pharmaceutical dosage formulation which contains a 
compound of the present invention and one or more additional active agents, as well 
as administration of a compound of the present invention and each active agent in its 

25 own sepamte pharmaceutical dosage formulation. For example, a compouid of an 
insulin secretogogue such as biguanides, tbiazolidinediones, sulfonylureas, insulin, 
or a-glucosidose inhibitors can be administered to the patient together in a single 
oral dosage composition such as a tablet or capsule, or each agent administered in 
separate oral dosage formulations. Where separate dosage formulations are used, a 

30 compoimd of the present invention and one or more additional active agents can be 
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adininistered at essentially the same time, i.e., concurtently; or at separately 
staggered times, Le., sequentially. Combination therapy is understood to include all 
these regimens. 

An example of combination ther^eutic or prophylactic treatment of 
5 atiierosclerosis may be wherein a compomid of the present invention or a salt fheieof 
is administered in combination with one or more of the following active agents: 
antihyperlq)idemic agents; plasma HDL-raising agents; antihypeicholesterolemic 
agents, fibrates, vitamins, aspirin, and the like. As noted above, the compounds of 
the present invention can be administeied in combination with more Ifaan one 

10 additional active agent 

Another example of combination therapy can be seen in treating 
(therapeutically or prophylacticaUy) diabetes and related disorders wherein the 
compounds of the present invention and salts thereof can be effectively used in 
combination with, for example, sulfoiQrlureas, biguanides, tiiiazolidinediones, a- 

15 glucosidase inhibitors, oth^ insulin secretogogues, insulin as well as tiie active 
agents discussed above for treating atherosclerosis. 

Other examples of therapeutic agents which can be used in combination with 
the compounds of the present invention include insulin sensitize, PPARy agonists, 
glitazones, troglitazone, pioglitazone, englitaszone, MCC-55S, 

20 BRL 49653, biguanides, metformin, phmformin, insulin, insulin minetics, 
sufonylureas, tolbutamide, glipizide, alpha-glucosidase inhibitors, acarbose, 
cholesterol lowering agent, HMG-Co A reductase inhibitors, lovastatin, simvastatin, 
pravastatin, fluvastatin, atrovastatin, rivastatin, other statins, sequestrants, 
cholestyramine, colestipol, dialkylaminoalkyl derivatives of a cross-linked dextran, 

25 nicotinyl alcohol, nicotinic acid, a nicotinic add salt, PPARa agonists, fenofibric 
acid derivatives, gemfibrozil, clofibrate, fenofibrate, benzafibrate, inhibitors of 
cholesterol absorption, beta-sitosterol, acyl CoAxtiolesterol acyltransferase 
inhibitors, melinamide, probucol, PPAR5 agonists, antiobesity compounds, 
fenfluramine, dexfenfluramine, phentiramine, sulbitramine, orlistat, neuropeptide Y5 

30 inhibitors, pa adrenergic receptor agonists, and ileal bile acid transporter inhibitors. 
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An effective amount of a compound of the present invention can be used for 
the preparation of a medicament useful for treating (therapeutic and prophylactic) 
hyperglj^mia, dyslipidemia. Type n diabetes. Type I diabetes, 
hypertriglyceridemia, syndrome X, insulin resistance, heart &ilure, diabetic 
5 dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia 
bulimia, polycystic ovarian syndrome, anorexia nervosa, cardiovascular disease 
(especially atherosclerosis), lowering ttyglyceride levels, raising the plasma level of 
high densdty lipoprotein or oth^ diseases where insulin resistance is a component or 
other diosorders mediated by a PP AR receptor. Included is treating, preventing or 

10 reducing the risk of developing atherosclerosis, and for preventing or reducing the 
risk of having a first or subsequent atherosclerotic disease event in maimnals, 
particularly in humans. Tn general, an effective amount of a compound of the 
present invention (1) reduces serum glucose levels of a patient, or more specifically 
HbAlc, typically by about 0.7%; (2) reduces the serum triglyceride levels of a 

15 patient, typically by about 20 %; and/or (3) increases the serum HDL levels in a 
patient, preferably about 30 %. 

Additionally, an effective amount of a compound of the present invention 
and an effective amount of one or more of the active agents listed above can be used 
togetiier for tiie preparation of a medicament useful for the above-described 

20 treatments. 

Preferably compounds of the invention or pharmaceutical formulations 
containing these compounds are in unit dosage form for administration to a 
maimnal. The unit dosage form can be any unit dosage form known in the art 
including, for example, a capsule, an IV bag, a tablet, or a viaL The quantity of 
25 active ingredient (viz., a compoimd of tiie present mvention or salts thereof) in a unit 
dose of composition is a therapeutically effective amount and maybe varied 
according to the particular treatment involved. It may be appreciated that it may be 
necessary to make routine variations to the dosage depending on the age and 
condition of the patient. The dosage will also depend on the route of administration 
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that may be by a variety of routes including oral, aerosol, xeotal, transdermal, 
subcutaneous, intravenous, intramuscular, intraperitoneal and intranasal. 

Pharmaceutical formulations of the invention are prepared by combining 
(e.g., mixing) an effective amount of a compound of the invention together with a 
5 pbarmaceutically acceptable carrier or diluent The present pharmaceutical 
formulations are prepared by known procedures using well-known and readily 
available ingredients. 

In making the compositions of the present invention, the active ingredient 
will usually be admixed with a carrier, or diluted by a carrier, or enclosed within a 

10 carrier ^t maybe in the form of a capsule, sachet^ p^er or other contaia^. 

When the carrier serves as a diluent, it may be a solid, lyophilized solid or paste, 
SCTU-'Solid, or liquid material which acts as a vehicle, or can be in the form of 
tablets, pills, powders, lozenges, elixirs, suspensions, emulsions, solutions, 
syrups, aerosols (as a solid or in a liquid medium), or ointment, containing, for 

15 example, up to 10% by weight of the active compound. The conipounds of the 
present invention are preferably formulated prior to administration. 

For the pharmaceutical formulations any suitable carrier known in the art can 
be used. In such a formulation, the carrier may be a solid, liquid, or mixture of a 
solid and a liquid. For example, £Dr intravenous injection the compounds of the 

20 invention may be dissolved in at a concentration of about 0.05 to about 5.0 mg/ml in 
a 4% dextrose/0.5% Na citrate aqueous solution. 

Solid form formulations include powders, tablets and capsules. A solid 
carrier can be one or more substance that may also act as flavoring agents, 
lubricants, solubilisers, suspending agents, binders, tablet disintegrating agents and 

25 encapsulating material. 

Tablets for oral administration may contain suitable excipients such as 
calcium carbonate, sodium carbonate, lactose, calcium phosphate, together with 
disintegrating agents, such as maize, starch, or alginic acid, and/or binding agrats, 
for example, gelatin or acacia, and lubricating ag^ts such as magnesium stearate, 

30 stearic acid, or talc. 
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Jn powders the carrier is a finely divided solid that is in admixture wifh the 
finely divided active ingredient In tablets the active ingredient is mixed with a 
carrier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired. 
5 Advantageously^ compositions containing the compound of the present 

invention or the salts thereof may be provided in dosage unit fonn, preferably each 
dosage unit containing firom about 1 to about SOO mg be administered although it 
wiU, of course, readily be understood that the amount of the compound or 
compounds of the present invention actually to be administered will be determined 
.10 by a physician, in the light of all the relevant circumstances. 

Powders and tablets preferably contain firom about 1 to about 99 weight 
percent of the active ingredient tiiat is the novel compound of this invention. 
Suitable solid carriers are magnesium carbonate, magnesium stearate, talc, sugar, 
lactose, pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium 
15 carboxymethyd cellulose, low melting waxes, and cocoa butter. 

The following pharmaceutical formulations I through 8 are illustrative only 
and are not intended to limit the scope of the invention in any way. "Active 
Ingredient", refers to a compoxmd according to the present invention or salts thereof. 



20 Formulation 1 

Hard gelatin capsules are prepared using the following ingredients: 

Quantity 
rmg/capsule^ 

Active Ingredient 250 
Starch, dried 200 
Magnesium stearate 10 
Total 460 mg 
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Foxmulation 2 
A tablet is prepared using the ingredients below: 

Quantity 
fmg/tablett 

Active Ingredient 250 
Cellulose, microczystalUne 400 
Silicon dioxide, finned 1 0 

Stearic acid S 
Total 665 mg 

5 The components are blended and compressed to form tablets each weighing 665 mg 

Formulation 3 

An aerosol solution is prepared containing the following components: 

Weight 

Active Ingredient 0.25 
Ethanol 25.75 
Propellant 22 (Chlorodifluoromelbane) 74.00 
Total 100.00 



10 



The Active Ingredient is mixed wilfa ethanol and the mixture added to a portion of 
the propellant 22, cooled to BO^'C and transferred to a filling device. The required 
amount is then fed to a stainless steel container and diluted with the ron^nder of the 
propellant The valve units are then fitted to the container. 



15 
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Foimulation 4 



Tablets, each containing 60 mg of Active ingredient, are made as follows: 



Active Ingredient 
Starch 

Microctystalline cellulose 
Polyvinylpyrrolidone (as 10% solution in water) 
Sodium carboxymethyl starch 
Magnesium stearate 



60 mg 
45 mg 
35 mg 
4mg 
4.5 mg 
0.5 mg 
1 mg 



Talc 



Total 



150 mg 



5 



The Active Ingredient, starch and cellulose are passed through a No. 45 mesh U.S. 
sieve and mixed thoroughly. The aqueous solution containing polyviaylpyrrolidone 
is mixed with the resultant powder, and the mixture then is passed through a No. 14 
mesh U.S. sieve. The granules so produced are dried at 50**C and passed through a 
10 No. 18 mesh U.S. sieve. The sodium carboxymefhyi starch, maguesium stearate and 
talc, previously passed fhrougji a No. 60 mesh U.S. sieve, are then added to the 
granules which, after mixing, are con:ipressed on a tablet machine to yield tablets 
each weighing 150 mg. 

15 Formulation 5 

Capsules, each containing 80 mg of Active Ingredient, are made as follows: 

Active higredient 80 mg 

Starch 59 mg 

Microciystalline cellulose 59 mg 

Magnesium stearate 2mg 

Total 200 mg 
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10 



The Active Ingredient, cellulose, starch, and magnesium stearate are blended, passed 
thiougih a No. 45 mesh U.S. sieve, and filled into hard gelatin capsules in 200 mg 
quantities. 

Formulation 6 

Suppositories, each containing 225 mg of Active ^higredient, are made as follows: 

Active Ingredient 225 mg 

Saturated fatty acid glycerides 2>000 me 



The Active Ingredieint is passed through a No. 60 mesh U.S. sieve and suspended in 
the saturated fatty acid glycerides previously melted using the miniiniiTn heat 
necessary. The mixture is then poured into a suppository mold of nominal 2g 



Formulation? 

Suspensions, each containing 50 mg of Active Ingredient per 5 ml dose, are made as 
follows: 



Total 



2,225 mg 



capacity and allowed to cool. 



Active Ingredient 

Sodium carboxymethyl cellulose 

Symp 

Benzoic acid solution 



SOmg 
50 mg 



0.10 ml 



1.25 ml 



Flavor 



q.v. 



Color 



q.v. 



Purified water to total 



5ml 
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The Active Ingredient is passed through a No. 45 mesh U.S. sieve and mixed with 
the sodium carboxymethyl cellulose and syrup to form a smooth paste. The benzoic 
acid solution, flavor and color are diluted with a portion of the water and added, with 
stining. Sufficient water is then added to produce the required volume. 

5 

Formulation 8 
An intravenous formulation may be prepared as follows: 

Active tigredient 100 mg 

Isotonic saline 1^000 ml 

10 The solution of the above materials generally is administered intravenously to a 
subject at a rate of 1 ml per minute. 

The compounds of the present invention, in general, may be prepared 
according to the Reaction Schemes described below. When describing various 
aspects of the present compounds, the terms *Tail", ^Tinker" and "Head" are used as 

15 their concept is illustrated below in General Reaction Scheme. 
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General Reaction Scheme 




Tail Linker Head 



A) Tail— OH + — Linker'-Head ^ Tail Linker Head 

B) Y, — Linker' Y2 + Y3 — Head Yj Linker' -Head 

C) TaO Linker'— Yj + Y— Head ^ Tail Linker Head 

D) Tail — OH + Y, Linker* — Tafl Linker'— Y^ 

Yi = OH or LG (leaving grp) 

Y2 = YiorH 

Y3 = OH,OTf, orl 

Linker* = Linker modified to accomodate Y substitution 

5 As shown in General Reaction Scheme, the compounds of the present 

invention can be divided into three regions designated as Tail, Linker and Head. By 
a retrosynthetic analysis, key bond discoimections occur between each of these 3 
regions. According to route A, a nucleophilic tailpiece is coupled to an electrophilic 
compound linker-headpiece, which in turn is derived by coupling the linker region 
10 witb the headpiece by route B. Altemately according to route C, the headpiece can 
be coupled to the compound tailpiece-linker, derived by coupling the nucleophilic 
tailpiece with the electophilic linker by route D. The following reaction schemes 
iUustcate more detailed synthetic routes to prepare the compounds of the present 
invention. 

15 
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Reaction Scheme A: STOthesis of Head Piece 




Zi = H, aliphatic, aredkyl, heteroaDsylene, alkoxy, halo, haloalkyl 
Pg = protecting group, such as CH3 or PhCIIj 

Reaction Scheme A shows the preparation of a general headpiece of the 
5 present compounds. Condensation of an aromatic aldehyde (1) with an alpha- 
alkoxyacetic acid ester (2) in the presence of a suitable base, such as lithium 
bis(trimethylsilyl)amide yields hydroxyester (3). The free hydroxyl group is 
converted into a leaving group by treatment with either methanesulfonyl chloride or 
trifluoroacetic anhydride. When the aromatic alcohol is protected as a benzyl ether 
10 (Pg is PhCHz), exhaustive hydrogenolysis using hydrogen over Pd/C yields 

compound (5). Ester hydrolysis of (5) using aqueous hydroxide solution affords acid 
compound (6), which can be resolved into the corresponding enantiomers by using 
an appropriate chiral amine, such as (-)*cinchomdine. The acid (7) can be esterified 
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using the s^propriate alcohol under acidic conditions, such as ethanol and sulfuric 
acid, or an alkyl halide under basic conditions, such as cesium carbonate in DMF to 
give conopound (8). 

5 Reaction Scheme B: Synthesis of Head Piece 



R,R* = Hora]kyl 

An alteinate route to the headpiece is shown in Reaction Scheme B. The 
10 ketone function of ketoacid (9) is subjected to a reducing agent, such as j8-chloio- 
diisopinocampheylborane, to give hydroxyacid (10). The phenolic hydroxyl group is 
then protected with the protecting group to give compound (11). The compoimd 
(11) reacted with a dimethyl ketal followed by phenol ether cleavage gives an 
dioxolanone intermediate, which affords a 2-alkoxyacid upon treatment wilh a 
15 suitable Lewis acid, such as TiCU and a reducing reagent, such as a trialkylsilane. 




1- Rx^R' 

MeO OMe 
2. [H] 




esterification 



deprotection 
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Esterification yields 2-alkoxyester (12). Alternatively, acid (11) can be esterified to 
yield ester (13), which can be treated with an electrophile such as an alkyl halide, 
and an additive such as NaH or silver (T) oxide to afford ether compound (14), 

5 Reaction Scheme C: Synthesis of Head Piece 




As shown in Reaction Scheme C, a Claisen rearrangement can be used to 
alkylate the headpiece. Aiyl alcohol (15) is treated with an allyl bromide in the 
10 presence of a suitable base, such as NaH to give allyl ether (16). Heating the ether 
compovmd (16) in dimethylaniline affords the allylated headpiece compoimd (17). 
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Reaction Scheme D: Synthesis of Head Piece 




Z2 = CI, Br, I 

Z3 = Ar,-CH=CHAr 

As shown in. Reaction Scheme D, halogen substitation can be introduced into 
5 the headpiece by treatmg aiyl alcohol (18) with an iV^halosuccinimide in oiganic 
solvent to yield flie compound (19). The compound (19) then undergoes a coupling 
reaction in the presence of palladiimi catalyst to yield die corresponding aiyl and 
s^i:enyl compounds (20). 



10 
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Reactian Scheme B; Synthesis of Head-Unlrer 

PgO— L— OH 




Z, OR^ PPhj/DEAD 



21 



(Mitsunobtt) 



ArO 



Z, ORj 



ArOH 
IVfitsimobu 



24 

hydrolysis 



AiO 



Z, ORj 




PgO-L-O 




OR3 



Z, OR, 



22 



depiotection 




HO-L-O'^ I OR3 
Z, OR, 

23 



CX^/PPha 



26 



L = Linker: aliphatic, arallQrl, heteioaUo^lene 
X = Cl,Br,I 



Reaction Scheme E illustrates a synthesis of the pzesent compounds by the 
10 general linker-headpiece route (General Scheme, routes A and B). The headpiece 
compoud (21) is coupled with a suitably monoprotected diol using a 
trialkylphosphine or triaiylphosphine and an azodicarboxylate derivative (Mitsunobu 
conditions) to yield aiyl eth^ (22). Deprotection of the alcohol function in the 
linker affords the compound (23), which then undergoes Mitsunobu coupling 
15 reaction with a tailpiece aiyi alcohol (ArOH) to give compound (24). Further ester 
hydrolysis affords acid compound (25). Alternatively, the alcohol compound (23) 
can be converted to the corresponding halide (26) using a carbon tetrahalide and 
tiiphenylphosphine. Treatment of compound (26) wilh a tailpiece aryl alcohol 
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5 



10 



(ArOH) in the piesence of a suitable base, such as cesium carbonate affords 
conipound (24), which th^ undergoes hydrolysis to give acid compound (25). 
Reaction Scheme F: Svnfliesis of Head-I^inker 



As shown in Reaction Scheme F, the compounds of the present invention can 
be prepared by the general tailpiece-linker to headpiece route (General Scheme, 
route C). The headpiece compound of alcohol (27) is treated with a tailpiece Jinker 
halide (ArO-L-5Q in the presence of a suitable base, such as potassiimi or cesimn 
carbonate to afford the compound (28), which then undergoes ester hydrolysis to 
yield acid compound (29). 




27 



hydrolysis 




29 
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Reactioii Scheme G: Solid Phase Synthesis 




34 



5 

As shown in Reaction Scheme G, the headpiece can be attached to a resin 
allowing for a solid phase synthesis of the target compoiinds. Carboxylic acid (30) 
is attached to a suitable resin, such as the Wang resin, using an appropriate coupling 
reagent, such as diisopropyl carbodiimide (DIPC). Cleavage of the aryl alcohol 
10 protecting group, such as a tert-butyldimethylsilyl ether (t-BuMeiSi) with the 

appropriate reagent, such as tetra-n-butylammonium fluoride gives aryl alcohol (32). 
The tail and linker regions are introduced as described in Reaction Schemes E and F 
. to produce the compound (33). The carboxylic acid (34) can be released from the 
resin under suitable conditions, such as trifluoroacetic acid. 

15 
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Reaction Schmie H: Synthesis of Head-LiTiVer 



Pd(0) 




5 Reaction Scheme H illustrates a ^thetic loute to prepare tibe compounds of 

the present invention having alkynyl linkers. The headpiece compound (35) can be 
converted to the coiresponding aiyl triflate (36) (or aiyl iodide) using phenyl 
triflamide and an appropriate base, such as NaH. The palladium catalyzed coupling 
reaction of compound (36) with an alkynyl alcohol gives the linker-headpiece 
10 intennediate (37). Coiipling of compound (37) with various tailpiece alcohols can 
be achieved as described in Reaction Scheme E to afford 1he compound (38), v/indh 
then imdergoes a hydrolysis to yield the acid compound (40). 
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Reaction Scheme I: Synthesis of Head-Linker 



Pd(0) 




1 

I hydrolysis 




5 Alternative to Reaction Scheme H, the headpiece conipound of triflate (41) 

can be combined with a tailpiece-linker to give the coupled compoimd (42) in one 
step as shown in Reaction Scheme 1. The compound (42) then undergoes a 
hydrolysis to give the acid compound (43). 



10 
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Reaction Scheme J: Synthesis of Head-linker 




5 As shown in Reaction Scheme J, the headpiece compound of triflate (44) can 

be coupled with trimethylsilylacetylene using palladium catalysis to give the 
acetylenic headpiece (45) after fluoride mediated cleavage of the silyl group. The 
alkyne (45) is hydiol^ed under aqueous acidic conditions to llie methyl ketone, 
which is then brominated with a suitable agents such as copper (I) bromide to give 
10 bromoketone (46). Treafment of the compound (46) with a tailpiece aryl alcohol in 
the presence of a suitable base, such as potassium carbonate and aqueous base 
hycbolysis affords flie acid compound (47). 
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Reaction Scheme K: Alkvne-Lmker Modification 




As shown in Reaction Scheme K, an alkyne function in the linker legion of 
the present componnds can be modified. The alkyne can be oxidized to ketone to 
give compoimd (49) by using an appropriate oxidizing agent, such as mercuric 
oxide. The ketone can be fiufher modified to the corresponding oximes (S 1) by 
10 treatment with an alkoxyamine followed by hydrolysis. Altematively, the alkynyl 
function can be reduced to the alkylene as in compound (50) by using an appropriate 
reducing agent, such as hydrogen over palladium-on-carbon. 
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Reaction Scheme L; Synthesis of Linker 



a) HO' 



SI 



AiO 



55 



OH 



l.SOdj 

2. RuClg, NaI04 



CX4,PPh3 
'X ArO' 



O^^O 



53 



1. ArOH,base 

2. HQ 



'OH 



54 



b) Br— L— Br 
56 

o) HO— L— OH 
58 



ArOH, base 



ArOH 
Mrtsunobu 



HBr48% 




AiO— L— Br 
57 

ArO— L— OH 
59 




10 



ArOH 
Mitsunobu 



'OAr 



62 



Reaction Scheme L illustrates various synthetic routes to the linker region. 
In route (a), 1,3-propane diol (52) is converted to the cyclic sulfonate esta (53) upon 
treatment with thionyl chloride followed by appropriate oxidation reagents, such as 
ruthenium trichloride and sodium periodate. Ring opting of tiie intermediate (53) 
is effected upon treatment wifli a tai^iece alcohol and a suitable base such as 
potassiimi tert-butoxide, followed by an acidic workup procedure to give tibe linker 
alcohol compound (54). The alcohol is Ifaen converted to &e halide by using an 
appropriate reagent such as a caibontetrahalide and a triazylphosphine to afford the 
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compound (55). In route (b); the compound of dibromo-linker (56) is reacted 
wifli approximately one mole equivalent of the tailpiece aiyl alcohol in the presence 
of a suitable base, such as potassium carbonate to give the bromo-ether compound 
(57). 

5 In route (c), flie compound of dioHinker (58) is coupled with approximately 

one mole equivalent of the tailpiece alcohol under Mitsunobu reaction conditions to 
give the hydro3cy-ether compound (59). 

In route (d), 1,3-propane did (60) is converted to the halide (61), which is 
then reacted with the headpiece aryl alcohol under the Mitsunobu reaction condition 
10 to give the bromo-ether compoxmd (62). 



Reaction Scheme M: Synthesis of Modified Linker 




65 
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Reaction Scheme M illustrates the synthetic loutes to compounds with axyl- 
contaimng linkers. In route (a). The compound of headpiece triflate (60) is coiq>led 
with an aiylboionic acid in the presence of palladium catalyst Reduction of the 
intermediate aldehyde using a suitable reagent such as sodium borohydiide, affords 
5 the aiylic alcohol compound (61). The compound (61) can be coupled with the 
tailpiece aiyl alcohol (ArOH) under Mitsunobu conditions followed by ester 
hydrolysis to give the acid compound (62). 

In route (b), the headpiece alcohol (63) is coupled with approximately one 
mole equivalent of aiyl dibromide in the presence of palladium catalyst to give aiyl 
10 bromide (64). The compound (64) is then coupled similarly to the tailpiece aiyl 
alcohol (ArOH) followed by ester hydrolysis to afford the acid compound (65). 

Reaction Scheme N: Tailpiece Modification 
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66 



Nu 




67 



Z, ORj 




70 Zi 

Nu: = nucleophile 

Z4 = suitable Ar substituent 



Reaction Scheme N shows a synthetic route to modify fte tailpiece region of 
the present compounds. The compound of para-fluorobenzophenone (66) is treated 
5 with a suitable nucleophile such as secondary amines and alkoxides, and then 
subjected to ester hydrolysis to give the acid compound (67). 
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The carbonyl function of benzophenone (68) can be reduced by using an 
appropriate reagent, such as hydrogen over palladium-on-carbon to yield flie 
corresponding alcohol (69) after ester hydrolysis. The ketone moiety of compound 
(68) can be also modijSed to the corresponding oximes (70) by treatment with an 
5 alkoxyamine followed by hydrolysis. 



wo 02/100813 



PCT/US02/16950 




L RNCO or 

b) /—X /=\ RCOClor /=\ O 

« ^ ,5 H 

1. MitSUnobu . mi -a no m\ 

HO-Ph-NOj (R - R, OR, NR) 

2 . [HI 

/ Mitsunobu l.ArB(OH)a /==\ 

''^ 77 

Pd(0) 
(n-BUjSn)^ 



2. cleavage 

78 '^"3 79 R 




t. RCOCl „_ 
Pd(0) HO-^ 



5 Reaction Scheme O shows fhe synthetic routes to prepare the tailpiece region 

of the compounds. A Claisen rearrangement is used to alkylate the tailpiece aryl ring 
as shown in route (a). Aayl alcohol (71) is treated with an allyl bromide in the 
presence of a suitable base, such as NaH to give allyl ether (72). Heating this ether 
in dimethylaniline gives the allylated headpiece (73). 
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Solid phase methods to synthesize the tailpiece are described in route (b). 
Aiyl alcohol is coupled to a suitable resin, such as the Wang resin under Mitsunobu 
conditions. Coupling the resin with a nilxo aryl alcohol gives an intermediate that is 
reduced imder appropriate conditions, such as tin (D) chloride in DMF to give 
5 aniline (74). The nitrogen function is reacted further with suitable reagents, such as 
isocyanates, acid chlorides or chloroformates to give the corresponding ureas, 
carbamates and amides, respectively. Cleavage from the resin imder acidic 
conditions, such as trifluoroacetic acid in dichloromethane affords the amino 
substituted tailpiece of aiyl alcohol compound (75). 

10 Alternatively, coupling the resin with an iodo aryl alcohol gives iodide 

intermediate (76). The aryl iodide (76) then can be coupled directly with aryl 
boronic acids under palladium catalysis to give biaiyl tailpiece aryl alcohols (77) 
upon cleavage firom the resin under acidic condition. Iodide intermediate (76) can 
also be converted to the trialiylstannane (78) in the presence of palladium catalyst 

IS Subsequent palladium catal3^d coupling with suitable reagents, such as acid 

chloride and upon cleavage from the resin under acidic condition afford die carfoonyl 
substituted tailpiece aryl alcohol compound (79). 
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EXEMPLIFICATION 
Tnfitntmental Analysis 

NMR spectra were recorded on Varian 400 MHz, Biuker 200, 300 or 500 MHz 
spectromelfaeis at ambient temperature. Data are reported as follows: chemical shift 

5 in ppm from internal standard tetiamefhylsilane on the 5 scale, multiplicity (b = 
broad, s = singlet, d = doublet, t = triplet, q = quartet, qn = quintet andm = 
multiplet), integration, and coupling constant (Hz). ^^C NMR were recorded on a 
Broker 200, 300 or 500 MHz spectromether at ambient temperature. Chemical 
shifts are reported in ppm from tetramethylsilane on the S scale, with the solvent 

10 resonance employed as the internal standard (CDCI3 at 77.0 ppm and DMSO-ds at 
39.5 ppm). High resolution mass spectra were obtained on VG ZAB 3F or VG 70 
SB spectromethers. Analytical thin layer chromatography was performed on EM 
Reagent 0.25 mm silica gel 60-F plates. Visualization was accomplished with UV 
light. 

15 

SfflTiHaTd f^t hesis Procedures 

Certain standard synthesis procedures were used in preparing many of the 
exemplified compounds of the present invention. These Standard Procedures were: 

20 Standard Procedure for Mitsounobu coup lin ^-hydrolysis procedure (AY A solution 
of triphenylphosphine (1.42 mmol) in 10 mL of dry THF was treated at 0°C with 
diethylazodicarboxylate (1.42 mmol) and stirred for 20 min. A solution of (2S)-3- 
[4-(3-Hydroxy-prop-l-ynyl)-phenyl]-2-methoxy-propionic acid ethyl ester (1 .19 
mmol) and 4-phenylphenol (1 .42 rnmol) in 5 mL of dry THF was added to the 

25 solution, and the mixture stirred at room temperature overnight. The mixture was 
concentrated to dryness under vacuum and purified by silica gel chromatography 
(silica gel, hexanes/ethyl acetate 10:1 to 3:1). Fractions with Rfs 0.5 and 0.42 
(hexanes/ethyl acetate 2:1) corresponding to the couple compound and starting 
phenol, respectively, were combined and concentrated to dryness. The mixture was 

30 dissolved in 4 mL of IN NaOH and 12 mL of methanol and stirred at room 
temperature until TLC indicated the disappearance of starting materiaL The 
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mefhanol was removed under vacuum, and the aqueous solution was diluted with 20 
mL of brine and washed with diethyl ether (3x15 mL). The aqueous phase was 
acidified with IN Ha (pH 1-2) and extracted with ethyl acetate (3 X 15 The 
organic layer dried (MgS04) and concentrated und^ vacuum. 

5 

Standard Prp cedure for the Mitsounobu coupling procedure CB): A sohition of 
triphenylphosphine (1 .42 mmol) m 10 mL toluene or THF was treated at O^^C with 
DEAD or DIAD (L42 mmol) and stirred for 20 min. A solution of (2S)-3-(4- 
Hydroxy-phenyl)-2-methoxy-propionic acid ethyl ester (1.19 mmol) and the 
10 corresponding alcohol (1 .42 mmol) in 5 mL of toluene or THF was added to ftie 
solutioii, and the mixture stirred at room temperature overnight. The mixture was 
concentrated to dryness under vacuiun and purified by silica gel chromatography 

Standard hvdrolvsis Procedure (O: (2S)-3-{4-[4-(Biphenyl-4-yloxy)-but-l-ynyl]- 
15 phenyl} -2-methoxy-propionic acid ethyl ester (0.5 g, 1 . 1 7 nunol) was dissolved in 
20 mL of IN NaOH (or LiOH) and 60 mL of methanol and was stirred at room 
temperature imtil TLC indicated the disappearance of starting material (ca. 3 h). The 
methanol was removed under vacuum, and the aqueous solution diluted with 20 mL 
of brine and washed with diethyl ether (3 x 60 mL). The aqueous phase was 
20 acidified with IN HCl (until pH 1-2) and extracted with ethyl acetate (3 x 60 mL). 
The organic layer dried (MgS04) and concentrated under vacuum. 

Standard Procedure for Monoprotection of diols CDY. A solution of the 
corresponding diol (1 eq) in dry THF was cooled to 0 °C. Sodium hydride (1 eq) 

25 was added, and the mixture reaction was stirred 30 min at that temperature. Tert- 

butyldimethylsilyl chloride (0.95 eq) was added, and the mixture was stirred at room 
temperature overnight Then a 10 % Na2C03 solution was added and flie mixture 
was extracted with ethyl acetate. The combined organic layers were washed with 
brine, dried (MgS04) and concentrated in vacuo. The residue was purified by 

30 silicagel chromatography. 
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Standard ProceduTe for the cleveaee of the protected alcohols (EY Axnixture 
solution of the corresponding protected alcohol in THF was treated with 
tetrabutylamonium fluoride (IM in THF) (2 eq) . The solution was stirred at room 
temperature imtil reaction is completed by TLC, then quenched with water and 
5 extracted with Ethyl Acetate to give a crude product which was purified by silica gel 
chromatography. 

Standard Procedure CF): The reaction was carried out in a polypropylene syringe 
equipped with a polypropylene fiit. A suspension of the resin-linked phenol (1 eq) 

10 was suspended in THF (0.02 M). A solution of l,3-propan6diol (5 eq) in THF was 
added followed by a mixture of triphenylphosphiue (S eq) and diisopropylazo- 
dicarboxylate (5 eq) in THF. The mixture was shaken at room tempemture 
overnight The reaction solvent was removed, and the resin was washed 
sequentially with THF (2x), CH2CI2 (2x), DMF (2x). CH2CI2 (2x), meflianol and 

15 CH2CI2 (3x). The resultant polymer was dried under vacuum overnight to produce 
the targeted immobilized alcohol. 

Standard Procedure (G): The reaction was carried out in a polypropylene syringe 
equipped with a polypropylene frit. A suspension of the resin-linked alcohol (1 eq) 

20 was suspended in a mixture 1 : 1 THF/CH2CI2 (0.015 M), A solution of phenol (10 
eq) dissolved in a mixture of 1:1 THF/CH2CI2 was added followed by a mixture of 
triphenylphosphiue (5 eq) and diisopropylazo-dicarboxylate (5 eq) in THF/CH2CI2 
1:1. The mixture was shaken at room temperature overnight, and the reaction 
solvent was removed. The resin was washed sequentially with 1 : 1 THF/CH2CI2 

25 (2x), THF (2x), CH2CI2 (2x), DMF (2x), CH2CI2 (2x), methanol, and CH2a2 (2x). 
The resin was dried under vacuum for 5 h and treated with 50% TFA in CH2CI2. 
The solution was filtered and concentrated, and the residue was purified by HPLC- 
MS chromatography to produce the desired product. 

30 Standard Procedure GD: Lithium hydroxide IN solution in water (0.245 mL) was 
added to a solution of the ester (0.073 nunol) in tetrahydrofuran (1 mL) at room 
temperature. The reaction mixture was stiiied at room temperature for 1.S hours. 
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diluted with water (10 mL) and extracted with diethyl ether (3X10 inL). The 
aqueous layer was acidified with IN HCl to pH 1 and extracted with Diethyl ether (5 
X 1 5 mL)* The combined organic layeis were dried (MgS04), filtered and 
concentrated under vacuum to produce the corresponding acid. 

5 

Standard Procedure fP: A mixture of Ifae corresponding phenol (1 eq) and the 
bromoaDcyl derivative (1 eq) with K2CO3 (3 eq) were refluxed in acetonitrile 
overnight Cooled the mixture reaction and concentrated to dryness to give a crude 
which was purified by chromatography in silicagel to give the product 

10 

Standard Procedure fT>: A mixture of the corresponding phenol (l.S eq), and fhe 
bromoalkyl derivative (1 eq) in DMF were treated with CS2CO3 (3 eq). The mixture 
reaction was stirred at room temperature ovemi^t and then filtered. Removed the 
DMF under vacuo and added methanol to the residue treating the mixture with 
15 NaOH IM (10 eq) and stirred for 3h. The solvent was evaporated and the salts were 
dissolved in water. The aqueous phase was acidified to pH 2 and extracted wifli 
dichloromethane, filtered through a hydrophobic syringe and fhe organic layer 
purified by HPLC-MS. 

20 Example 1 



f2,Sl-3>f4-r3-ffiiphenvM-vlQxvVprop-l-vnvll>phenvn-2-metfaoxv-propiom^ 



f2g>"2-Mefcoxv-3-f4-ti±fluoTomethanesulfoiivloxv-phenvlVprDpioriic acid ethvl 
25 ester 




Step A 
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Tn fl snIiifSnn nf r.^-?.-iiiftrtinTry-^-hydTnvynhBnyl-piT»nif^ aciH ethyl ester rO.^RR jr. 
1 .73 mmol) in 40 mL of dry THF cooled to -20° C was added sodium hydride 
(0.073 g, 1 .82 mmol, 60% oil dispersion). The mixture was stirred at -20°C for 30 
min. Phenyl triflimide (0.68 g, 1 .90 nmiol) was added in one portion, and Ifae 
5 solution was stirred at room temperature overnight and concentrated to dryness 
under vacuum. The residue was partitioned between water (20 mL) and diethyl 
ether (20 mL). The hr/ers were separated, and the aqueous solution was extracted 
with diethyl ether (2 x 20 ml). The combined organic layers were washed with 10% 
NaaCOa (6 x 20 mL) and brine (20 mL), dried (MgS04), and concentrated to a 
10 yellow oil (574 mg. 97 %). 'H-NMR (200.15 MHz, CDCI3): 5 7.34-7.16 (m, 4H), 
4.18 (q, 2H, /=7.0), 3.93 (dd, IH, ^7.3, 5.6), 3.36 (s, 3H), 3.05 (s, IH), 3.02 (d, IH, 
J=<2.4 Hz), 1 12 (t, 3H, J=7.25). 

StepB 

15 f2iS^-3-r4-f3-HvdroxV"prop-l-vnvn-phenvl1"2"methoxy-propiomc acid ethvl ester 

o 

A solution of (2S)-2-methoxy-3-(4-trifluorometfaane-sulfonyloxy-phenyl)-propionic 
acid ethyl ester (0.861 g, 2.53 mmol), propargyl alcohol (0.88 mL, 15.18 mmol), 
triethylamine (1.41 mL, 10.12 mmol) and dichlorobis(triphenylphosphine)palladium 

20 (11) in 10 mL of dry DMF was heated to 90**C for 2 hours. The reaction mixture was 
cooled to room temperature, diluted with 50 mL of water, and extracted with diethyl 
ether (3 x 30 mL). The combined organic layers were washed with 0.5 N HCl (2 x 
20 mL) and brine (20 mL), dried (MgS04), and concentrated. The residue purified 
by column chromatography (silica gel, hexanes/etfayl acetate 2:1, Rf 0.17) to give a 

25 yellow-brown oil (0.21 1 g, 32%). 'H-NMR (200.15 MHz, CDCI3): 8 7.35 (d, 2H, 
JE=8.1), 7.18 (d, 2H, /=8.1), 4.48 (s, IS), 4A7 (q, 2H, J5=7.3), 3.93 (dd, IH, ^=7.3, 
5.7), 3.34 (s, 3H). 3.02 (s, IH), 2.99 (d, IH, J=2.2), 1.8 (s, IH), 1.22 (t, 3H, J^7.3). 
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10 



• 15 



20 



StepC 

r2SV3-r4-r3-nBiphenvl-4 -vloxvVprop-l-vnvl1-phenvn-2-mefto 

The tifle compound was prepared ftom (2S)-3-[4-(3-hydroxy-prop-l-ynyl)-phenyl]- 
2-niethoxy-propioiiic acid ethyl ester using fhe standard Mitsnnobu coupling- 
hydrolysis procedure (Standard Procedure A) to produce a white solid. Mp 111- 
112*»C. ^H-NMR (200.15 MHz, CDCI3): 5 7.58-7.52 (m. 4H), 7.45-7.30 (m. 5H), 
7.19 (d, IH, /=8.3), 7.10 (dd, 3H, J5=6.7, 1.9), 4.94 (s, 2H), 3.98 (dd, IH, .^7.5. 4.3); 
3.37 (s, 3H), 3.13 (dd, 1 H, J=14.5, 4.6), 2.99 (dd, IH, J=14.2, 7.8).MS (ES) for 
C25H22O4 [M+NH4f : 404, [M+Naf :409. 

Example 2 

Qg>-3-{4-[3-f4-Benzovl-phenoxv^iprop-l-vnv l1-phenvn-2»methoxv-p^ 

O .ft 



The title compound was prepared from (2S)-3-[4-(3-hydroxy-prop-l-ynyl)-phenyl]- 
2-meihoxy-propionic acid ethyl ester (from Example 1, Step B) via the standard 
Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to produce a 
white oUy soUd, ^H-NMR (200,15 MHz, CDQa): 5 7.84-7.71 (m, 4H), 7.55-7.33 (m, 
5H), 7.17 (d, 2H, J=8.0), 7.07 (d, 2 H, 7=8.8), 4.96 (s, 2H), 3.96 (dd, IH, J^7.7, 4.4), 
3.35 (s, 3H), 3.11 (dd, 1H,^14.3, 4.4), 2.97 (dd, IH, J=14.3, 7.3). 

Example 3 

f2SV2-Methoxv-3-l4-r3-f4-phenoxv-phenoxvVprop-l-vnvl1-phenyl}-propionic 
acid: 
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The title compound was prepared ftom (2S)-3-[4-(3-Hydiioxy-prop-l-ynyl)-ph6nyl]- 
2-mefhoxy-propiomc acid ethyl ester via (fix>m Example 1, Step B) the standard 
Mitsunobu coupUng-hydrolysis procedure (Standard Procedure A) to produce a 
white oily solid (41 %). ^H-NIWDR (200.15 MHz, CDCI3): 8 7.38-7,15 (m, 5H), 7.02- 
5 6.76 (m, 8H), 4.86 (s, 2H), 3.98 (dd, IH, >=73, 4.4), 3.36 (s, 3H), 3.12 (dd, IH, 
7=14.3, 4.4), 2.98 (dd, IH, J=14.3, 7.3). MS (ES) for C2SH22O5 [M+Najf: 420.2, 
[M+Naf: 425.2. 

Example 4 

10 f2SV3- f 4-r3-f4-Fluoro-phenoxvVpr op-l -vnyl]-phenvn-2-methoxv-prQpiomc acid 




TTie title compound was prepared from (2S)-3-[4-(3-HydroXy-prop-l-ynyl)-phenyl]- 
2-methoxy-propiomc acid ethyl ester (from Example 1, Step B) via the standard 
Mitsunobu coupling-hydrolysis procedure (Standard Procedxu:e A) to produce a 
15 white solid of the tide compound. ^H-NMR (CDCI3, 200. 1 5 MHz): 5 7.34 (d, J = 
8.1 Hz, 2 H); 7.16 (d, J = 8.0 Hz, 2 H); 6.98-6.86 (m, 4 H); 4.84 (s, 2 H); 3.97 (dd, J 
- 7.7, 4.4 Hz, 1 H); 3.36 (s, 3 H); 3.12 (dd, J = 14.3, 4.4 Hz, 1 H); 2.98 (dd, J = 14,3, 
7.3 Hz, 1 H). MS (ES) for C19H17FO4 [M+NH4f : 346, [M+Naf : 351. 

20 Example 5 

f2SV2-Methoxv-3-f4-f3-G-Dhenvl>beiizoluran-6-vloxvVt)rop-l-vnvl1-phenvU- 
propionic acid 




StepA 

25 f2SV3-r4-f3-ChloTo-prop-l-vnvn-phenvlV2-me1faoxv-pK)pionic acidethvl ester 
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The title compound was prepared from (2S>3-[4-(3-hydroxy-prop-l-ynyl)-phenyl]- 
2-methoxy-propionic acid ethyl ester (0.060 g, 0.23 mmol) (from Example 1, Step 
B) in dry DMF (5 ml) and treated with triethyl amine (0.69 mmol) and 
5 mesylchloride (0.46 mmol). The mixture reaction was stirred overnight, and the 
cnide product was extracted with H20/Ether. The organic layer was dried and 
concentrated to give a product that was piuified in silica using Hexane /Efliyl 
Acetate (5/1) to give the title compound as an oil (0.020g, 30% yield), MS (ES) for 
C15H17CIO3 [M+H]''; 281.2 

10 

Steps 

f2SV2-Methoxv-3-{4-f3-f3-'phenvl''benzofuian-6-vloxvVprop-l-vnvl1-phenvl}- 
propionic acid 

15 A solution of (2S)-3-[4-(3-Chloro-prop-l -ynyl)-phenyl]-2-methoxy-propionic acid 
ethyl ester from Step A (0.071 mmol, 1 eq) in 0.7 ml of DMF in a 16 x 100 mm tube 
treated with 3-phenyl-6-hydroxybenzofurane (0.078 mmol, 1.1 eq) Cesium 
Carbonate (0.213 mmol, 3 eq) and Nal (0.071 mmol, 1 eq) and stirred at room 
temperatore overnight. The reactants were filtered and washed with DMF several 

20 times. The solvent was evaporated under vacuo and the residue reconstituted in a 
mixture of Ethanol (2 ml) and NaOH (IM) (1 ml) and stirred at room temperature 
until reaction is completed by HPLC-MS. Then HCl (IM) was added (until pH=3) 
and the solvent were eliminated under vacuo. The residue was reconstituted in 
CH2CI2/H2O and filtered through a hidrofobic syringer. The oi^anic layer was 

25 separated, concentrated and purified by HPLC-MS to get the title compound. 
MS(BS) for C27H22O5 [M+H]'*': 427.2. 

Example 6 

f 2S V3 - {4-f 3 -f 4-Butvl-pheno3CvVproD- 1 -vnvll-phenvll -2-methoxv-propionic acid 
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The title compound was prepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl3-2- 
mefhoxy-propionic acid ethyl ester from Example S, Step A and 4-n-butylphenol in 
a manner analogous to that described for Example 5, Step B. MS(ES) for C23H26O4 
5 [M-H]-: 365.2 



Example 7 

C2S)'?-MethQ?nr"3-(4-{3-[4-(4-trifluoromethyl-p^ 
phenvlVpropionic acid 




The title compound was prepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 5 Step A and 4-(4- 
tiifluoromethylPhenoxy)phenol in a manner analogous to that described for 
Example 5, Step B. MS(BS) for C26H21F3OS [M-H]": 469.2 

15 

Example 8 

f2SV2^Metfaoxv-3-M-r3-f9-oxo-9H-fluoren-2-vloxvVprop-l--vnvl1-ph^^ 
propionic acid 
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The title compound was prepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2- 
melhoxy-propionic acid ethyl ester from Example 5 Step A and 2-liydroxy-9- 
fluorenone in a manner analogous to that described for Example S, Step B. MS(ES) 
5 for C26H20O5 [M-iq-: 41 1.2 



Example 9 

r2SV2->Methoxv-3-l4-[3-f4K)xo-2-phe nvMH-chromen-7>vloxvVpro 
phenvH ■propionic acid 




The title compound was prepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyI]-2- 
methoxy-propionic acid ethyl ester from Example 5, Step A and 7-hydroxyflavone 
in a manner analogous to that described for Example 5, Step B. MS(ES) for 
C28H2206[M+Hf : 455.2, 



Example 10 

QSV3"f4-l3-[4-f2-Fluoro-beiizovlVphenoxv1-prop"l-vnvU'phenvlV2-metbo^^ 
propionic acid 
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P 



O 




F 



Chiral 



The title compound was prepared fiom (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2- 
melfaoxy-propionic acid ethyl ester from E7canq)le 5, Step A and 2-fluoro-4- 
hydroxybenzophenone in a manner analogous to that described for Example 5, Step 
5 B. MS(ES) for CieH^iFOIM+H]"^: 433.2. 

Example 1 1 

f2S>-2-Metho3cv-3-/4-f3-f3-Dhenv1aTniWpliftnoxvVTODp 
acid 



The title compoimd was prepared fix>m (2S)-3-[4-(3-Chloro-prop-l-ynyl)-plienyl]-2- 
melhoxy-propionic acid ethyl ester £ram Example S, Step A and 3- 
hydroxydiphenylamine in a manner analogous to diat described for Example 5, Step 
B. MS(ES) for C25H23NO [M+Hf : 402.2. 



Example 12 

f 2SV3-f 4- l3-r4-f 4-Fluoro-benzovlVphenoxv1-prop-l -vnvl) -phenvlV2-metlioxv- 
propionic acid 




10 



15 
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Q 



O 




O 



PH3 



Chiral 



F 



10 



The title compound was prepaired from (2S)-3-[4-(3-C3ilQro-prop-l-yQyl)-phenyl]-2- 
metfaoxy-propionic acid ethyl ester from Example 5, Step A and 4-fliioro-4'- 
hydroxybenzophenone in a manner analogous to that described for Example 5, Step 
B. MS{BS) for CaeH^iFODM+H]'": 433.2. 

Example 13 

f2S)-2-MethoxV'3- f 4-f3-f4"OXO"2-phenvMH-clm>men-6-vloxvVDron--l -vnvll- 
phenvl}-propionic acid 



The title compound was prepared from (2S)-3-[4-(3-C3iloro-prop-l-ynyl)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester from Example 5, Step A and 6-hydroxyflavone 
in a manner analogous to that described for Example 5, Step B. MS(ES) for 
C28H2206[M+H]"^: 455.2. 




Chiral 



Example 14 

f2SV3-f4-^3-r3-f4-Fluoro-phenvlVbenzofuran-6-vloxvVprQp-l-w^ 
methoxv-propionic acid 
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o 



un 



CHg 



Chinal 



The tifle compoimd was prepared from (2S)-3-[4-(3-Chloro-prop-l-yiiyl)-phenyl]"-2- 
metfaoxy-propionic acid ethyl ester fiom Example 5, Step A and 6-hydroxy-3-(4- 



5 Step B. MS(ES) for C27H21FO5 [M-N]': 443.2. 
Example 15 

aSV2-Methoxv-3-f4-l3-r4-ri-methvl-l-phenvl-ethvlVpheaoxv>prop-l-^ 
pheavlVpr opiomc acid 



The title compound was prepared from (2S)-3-[4-(3-Chloro-prop-l -ynyl)-pheiiyl]-2- 
methoxy-propionic acid ethyl ester from Example 5, Step A and 4-cumylphenol in a 
manner analogous to that described for Example 5, Step B. MS(ES) 
15 forC28H2804[M4-NIl4f:446.2. 

Example 16 

f2SV2-Methoxv-3'l4-r3-f4-phenvlacetvl-p henoxvVnrop-l-vnvl1-phenvn-p^^ 
acid 



fluorophenyl)benzofurane in a manner analogous to that described for Example S, 



10 




Chtral 




20 



Chiral 
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The tide compound was piepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example S» Step A and b6nzyl-4- 
hydroxyphenylketone in a manner analogous to that described for Exapmle 5, Step 
B. MS(ES) for C27H24OS [M-H]": 427.2. 

5 

Example 17 

f2SV3-l4*f3-f4-Ben2vl"phenoxyVprop>l-vnvlVphenvl>--2-me1faoxV"propio acid 




The titie compound was prepared from (2S)-3-[4-(3-Chloro-prop-l-ynyl)-phenyl]-2- 
10 methoxy-propionic acid ethyl ester from Example 5, Step A and 4- 

hydroxydiphenylmethane in a manner analogous to that described for Example 5, 
StepB. MS(ES)forC26H2404[M-H]":399. 

Example 18 

15 f2SV3-f4-r3-l4-rf2~Fluoro-phenvlVhvdroxvimino-methvll"phenoxv}-proD-l-vnvlV 
phenvl1"2-methoxv-propionic acid 




Chiral 

(2S)-3-(4"{3-[4-(2-Fluoro-benzoyl)-phenoxy]-prop-l-ynyl}-phenyl)-2-methoxy- 
propionic acid from Example 10, (0.01 mmol, 1 eq) was mixed with Hydroxylamine 
20 chlorydrate (4 eq), pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was 
stirred ovemight. The ethanol was evaporated under vacuo and HCl 0.5% was 
added to the residue to pH — 3. Extracted with ethyl acetate and concentrated to give , 
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the title twroduct as a mixture of two oximes. MS(ES) for C26H22FNO5 [M+H]*: 
448.2, [M-H]-: 446.2. 

Example 19 

5 f2SV3-f4-l3-r 4-fHvdroxvimino-phenvl-methvlVphenoKv1-T^ 
methoxv-propionic add 




Chiral 



(2S)-3-{4-[3-(4-Beiizoyl-phcnoxy)-prop-l-ynyl]-phenyl}-2-methoxy-pro^^ acid 
(0.01 mmol, 1 eq) (Example 2) was mixed with Hydroxylamine chlorydiate (4 eq), 
10 pyrydine (10 eq) and Eflianol (2 ml) and the mixture reaction was stiired overnight. 
The ethanol was evaporated under vacuo and HCl 0.5 % was added to the residue to 
pH 3 . Extracted with Ethyl Acetate and concentrated to give the title product as a 
mixture of two oximes. MS(ES) for CzejHzaNOs [M+H]'^; 430.2, {M-H}': 428.2. 

15 Example 20 

f2SV3"r4-r3"/4-rf4-FluoTO~T)henvlVhvdroxviminO"mel3ivl]-phenoxv}-prop>l-vnvn- 
phenvn-2-methoxv-propionic acid 




(2S)-3-(4-{3-[4-(4-Huoro-benzoyl)-phenoxy]-prop-l-ynyl}-pheiiyl)-2-methoxy- 
20 propionic acid from Example 12 (0.01 mmol, 1 eq) was mixed with Hydroxylamine 
cUorydrate (4 eq), pyrydine (10 eq) and Ethanol (2 ml) and the noixture reaction was 
' stiired overnight. The ethanol was evaporated under vacuo and HQ 0.5% was 
added to the residue to pH = 3. Extracted with Ediyl Acetate and concentrated to 
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give the title product as a mixtuie of two oximes. MS(ES) for C26H22FNO5 [M+H]*: 
448.2, [M-H]': 446.2. 

Example 21 

5 f2SV3-(4-rS-rBiphenvl-4-vloxvVpent-l-vnvlVphenvll-2-m acid: 



Step A 

f2SV3-f4-f5-HvdToxv-pent-l-vnvlVphenvl]-2-methoxv-propioiiic acidethvl ester 



This conq)oiind was prepared form 4-pentyn-l-ol following tbe procedure described 
in Example 1, Stqp B. Yellow-brown oil. *H-NMR (200.15 MHz, CDQa): 5 7.33 (d, 
2H, J^8. 1), 7. 16 (d, 2H, •/-8.1), 4.17 (q, 2H, ^7.3), 3.92 (dd, IH, J^7.3, 5.7), 3.80 
(t, 2H, J=6.5), 3.34 (s, 3H), 3.01 (s, IH). 2.98 (d, IH, ^.4), 2.68 (t, 2H. 
15 1.86 (br, IH), 1.23 (1, 3H, 7=7.3). 

StepB 

. r2S^-3-/4-r5-ffiiphenvl-4-vloxvVpent-l-vnvl1-phenvlV-2-methoxv-prora^ 
The title compound was prepared ficom (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]- 

20 2-me1fao7^-propionic acid ethyl ester and 4-pheny]ph6nol via the standard 

Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to produce a 
white oily soUd. *H-NMR (200.15 MHz, CDQa): ? 7.56-7.28 (m, 9H), 7.15 (d, 2H. 
J^8.4), 6.98 (d. 2H, J=8.8), 4.15 (t, 2H, ,^=6.2), 3.97 (dd. IH. J^7.7. 4.4). 3.36 (s. 
3H). 3.1 1 (dd, IH. J=14.3. 4.4), 2.97 (dd, IH. J=14.3. 7.7), 2.62 (t, 2H, 7=7.0), 2.08 

25 (qn, 2H, J=^.6), 




OH 



10 
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B;!:ainple22 

f2SV2-Methoxv-3-l4-fS-f4-phenoxv-phenoxvVpent-l-vnvl1-phenvU-^ 
acid: 



5 The title compound was prepared from (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]- 
Z-metho^QT-propionic acid (Example 21 » Step A) and 4-phenoxyplienol via tbe 
standard Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to 
produce a white oily solid ^H-NMR (200,15 MHz, ODCl^): § 7.26-7.19 (m, 4H), 
7.07 (d, 2H, ^=8.3), 6.98-6.78 (m, 7H), 4.01 (t, 2H, >=5.9), 3.91 (dd, lH,y=7.3, 4.3), 

10 3.30 (s, 3H), 3.05 (dd, IH, ^14.2, 4.3), 2.90 (dd, IH, ^14.2, 7.5), 2.54 (t, 2H, 

1.98 (qn, 2H, ^6.4). MS (ES for C27H26O5 [M+NH4f : 448, [M+Naf : 453. 

Example 23 

f2S)-3-l4-r5-f4-Benzovl-DhenoxvVpent-l-vnvl]-phenvn-2-me1faox v-pixyionica^^^ 



The title compound was prepared from (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-plienyl3- 
2-meflioxy-propionic acid (Example 21, Step A) and 4-hydroxybenzophenone via 
the standard Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to 
produce a white oily soUd. *H-NMR (200.15 MHz, CDCI3): 8 7.82-7.70 (m, 3H), 



20 7.54-7.43 (m, 4H), 7.31-7.23 (m, 2H), 7.14 (d, 2H, J^8.1), 6.95 (d, 2H, 7=8.8), 4.19 
(d, 2H, J=5.9), 3.96 (dd, IH, 7=7.7, 4.4), 3.34 (s, 3H), 3.09 (dd, IH, 7=143, 4.4), 
2.95 (dd, IH, 7=14.3, 7.7), 2.61 (t, 2H, 7=7.0), 2.08 (qn, 2H, 7=6.6). 





15 



H3C 



wo 02/100813 



PCT/US02/16950 



-106- 

Example 24 

f2SV3*(4-fS-f4-Benzvl-phenoxyVpent-l-vnvl1-phciivl}-^^ acid 




CNral 



5 Step A 

3-[4-('5-Bromo-pent-l-ynvlVphenvl]-2-methoxv-propioiiic acid ethvl ester 




OH 



Chiral 



To a solution of (2S)-3-[4-(5-HydK)xy-pent-l-ynyQ-phenyl]-2-methoxy-propiom^ 
acid ethyl ester firom Example 21» Step A (0.17 mmol, 1 eq) in dichloromethane (S 
10 ml) and CBr4 (034 nunol, 2 eq) at O^'C, FhaP was added (0.34 mmol, 2 eq) 

partionwise and die mixtme reaction was stined 1 hour the solvent was removed 
under vacuo and the residue purified by flash cluomatography using Hexane/ Ethyl 
acetate as eluent (6: 1) to give the title product in 85% yield. 

• 15 StepB 

f2SV3-(4-[S-f4-Beiizvl-phenoxvVT3ent-l-vnvlVDhenvl>-2-methoxv-propionic acid 
A solution of 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2-mefhoxy-propionic acid ethyl 
ester from Step A (0.1 mmol, 1 eq) in 0.7 ml of DMF in a 16 x 100 mm tube treated 
with 4-hydroxydiphenyhnethane (0.11 mmol» 1.1 eq) and Cesium Carbonate (0.3 
20 mmol, 3 eq) and stirred at room temperature ovemi^t. The reactants were filtered 
and washed with DMF several times. The solvent was evaporated under vacuo and 
the residue reconstituted in a mixture of Ethanol (2 ml) and NaOH (IM) (1 ml) and 
stirred at room temperature until reaction is completed by HPLC-MS. Then HCl 
(IM) was added (imtil pH=3) and the solvent were eliminated under vacuo. The 
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tesidue was reconstituted in CH2CI2/H2O and filtered through a hidrofobic syiinger. 
The organic layer was separated, concentrated and purified by HPLC-MS to get die 
title compound. MS(ES) for C28H2804[M+NH4]^: 446.2. 

5 Example 25 

f2SV3'f4-IS-f4-f4-Ruoro-benzovlVphenoxvVpent-l-vnvll-phenvlV2-methox^^ 
propionic acid 




CNnal 



The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
10 methoxy-propionic acid ethyl ester from Example 24, Step A and 4-fluoTO-4- 

hydroxybenzophenone in a manner analogous to that described for Example 24, Step 
B. MS(ES) for CasHisFaOsEM+H]'": 461.2. 

Example 26 

15 (2SV2-Methoxv-3-f4-fS-f4-f4-trifluoromethvl-phenoxvVphenoxvVnent-l-v^ 
phenvn-propionic acid 




The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester 
20 Froni Example 24, Step A and 4-(4-tiifiuorometfiylphenoxy)phenol in a manner 
analogous to that described for Example 24, Step B. MS(ES) for 
C28H25F305[M+NH4f : 516.2. 
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10 



IS 



Example 27 

f2SV2-Metfaoxv-3-M-r5-f4-oxo-2-phCTwl-4H-chrDmen-7-vloxvVpent-l-v^^ 
phenvl}-propiomc acid 





Chiral 



F F 



The title compound was prepared from 3-[4-(5-Bromo-peiit-l-ynyl)-phe!nyl]-2- 
methoxy-propionic acid ethyl ester from Example 24, Step A and 7-hydroxyflavone 
in a manner analogous to Ifaat described for Example 24, Step B. MS(ES) for 
C3oH2606[M+Hf:483.2. 

Exainple28 

f2S V2-Methoxy^3-l4-r S-f4-oxo-2-phenvl-4H-chiomen-<-vloxvVpent-l -vnviy 
nhenvU-nropionic acid 




Chiral 



The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester from Example 24, Step A and 6-hydroxyflavone 
in a manner analogous to Aat described for Example 24, Step B. MS(ES) for 
C3oH2606[M4-H]^:483.2 



20 
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Example 29 

f2SV2-Methoxv-3--f4-IS-r4-fl-me1hvl-l-phenvl-ethvlVp^ 
phenvlVpropionic acid 




5 The title compound was piepaied ficom 3-[4-(5-Bromo-pent-l -ynyl)-phenyl]-2- 
xnetho:^-propioiiic acid ethyl ester from Example 24, Step A and 4-cumylphenol in 
a manner analogous to that described for Example 24, Step B. MS(ES) for C30H32O4 
[M+NH4r:474.3 

10 Example 30 

(2SV2~MethQxv-3-{4-r5"(9'-oxo-9H>fluoren--2-vlox:vVpent'l-vnvl1-phenyl>- 
propionic acid 




The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
15 methoxy-propionic acid ethyl ester from Example 24, Step A and 2-hydroxy-9- 

fluorenone in a manner analogous to that described fox Example 24, Step B. MS(£S) 
for C28H2405[M4-Hf :441.2. 



Example 31 

20 f2SV2-Methoxv-3-(4-f5-/3-phen YlamiTin- phenoxvVpent''l-vnvl]-phenvU-^^ 
acid 
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The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
metiioxy-propionic acid ethyl ester from Example 24 Step A and 3- 
hydroxydiphenylamine in a manner analogous to that described for Example 24, 
5 Step B. MS(ES) for C27H27NO4[M+H]^:430.2. 



Example 32 

r2SV3-f4-/S-r4-f2-FluoTo-benzovlVphenoxv]-pent-l-vnyl}-phenvlV2-meihoxv- 
propionic acid 




The title compound was prepared from 3-[4-(5-Biomo-pent-l-ynyl)-phenyl]-2- 
melfaoxy-propionic acid eHiyl ester &om Example 24, Step A and 2-fIuon>-4'- 
hydroxybenzophenone in a manner analogous to that described for Exanqple 24, Step 
B. MS(ES) for C28H25F05[M+H]'*^:461.2. 

Exanq^le 33 

f2SV2>Metho xv>3-f445-f3-phenvl-benzofuran-6-vloxvVpent-l^ 
propionic acid 
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Hie title compound was piepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
me&oxy-propionic acid efliyl ester from Exapmle 24, Step A and 6-liydioxy-4- 
phenylbenzophenone in a manner analogous to that described for Example 24, Step 
B. MS(BS) for C29H2605[M+irr :455.2. 

5 

Example 34 

f2S'>-3-f4-fS-[3-f4"Fluoro-phenvl>-benzofuran-6-vloxvl-pent-l-vnvU-phenvlV2- 
meflioxv-propiomc acid 

CH3 chlral 
O OH 




10 TTie tifle compound was prepared from 3-[4-(5-Bramo-pent-l-ynyl>-phaiyl]-2- 
metfaoT^-propionic acid etityl ester from Example 24, Step A and 3-(4*- 
fluoroplienyl)-6-hydroxyben2ophenone in a maimer analogous to that described for 
Example 24, Step B, MS(ES) for C29H25F05[M+H]'':473.2. 

15 Example 35 

f2SV2-Methoxv-3- {4-r5-f4-phenvlacetyl-phenoxvVpent- 1 -vnvl]-phenvn-propionic 
acid 




The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-pheiiyl]-2- 
20 metfaoxy-propionic acid ethyl ester from Example 24, Step A and ben2yl-4- 

hydroxyphenylketone in a manner analogous to that described for Example 24, Step 
B. MS(ES) for C29H2805[M-H]-:455.2. 
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Exaii]pl6 36 

f2SV3- l4»rS-f4-Btttvl-phenoxv^-pent-l-vnvl1-tihenvU-2-me1fa^ acid 




The title compound was prepared from 3-[4-(5-Bromo-pent-l-ynyl)-phenyl]-2- 
5 methoTQ^-propionic acid ethyl ester from Example 24, Step A and 4-N-butylphenol 
in a manner analogous to Hiat described for Example 24, Step B. MS(ES) for 
C25H3o04[M-H]-:393.2. 

Example 37 

10 f2SV34^4-fS-f4-rf2-iq.uoro-phenvlVhvc1rnyvimiTio-Tne^^ 
nhenvn-2-melhoxv-proDionic 



.OH 




ChJral 

(2S)-3-(4-{5-[4-(2-nuoro-benzoyl>phenoxy]-pent-l-ynyl}-phenyl)-2-mefhoxy- 
propionic acid from Exanq>le 32, (1 eq) was mixed wilfa Hydroxylamine chlorydrate 
15 (4 eq), pyrydine (10 eq) and Ethanol (2 ml) and the mixtuxe reaction was stkxed 

overnight. The ethanol was evaporated under vacuo and HCl 0.5% was added to the 
residue to pH « 3. Extracted with Ethyl Acetate and concentrated to give the title 
product as a mixture of two oximes. MS(ES) for C28H26FNO5 [M+H]"^: 476.2, [M- 
H]': 474.2. 

20 

Example 38 

f2SV3-r4-rS-l4-rf4-Fluoro~phenvlVhvdroxvimino-methvl]-phenoxv]-pent-l-vnvn- 
phenvl'|-2-methoxV"propionic acid 
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.OH 



. F 




COCH 



CH3 



Chiral 



(2S)-3-(4-{5-[4-(4-FluoTO-beiizoyI)-phenoxy]-pent-l-3^yl}-phenyl)-2-methoxy- 
propionic acid fixjm Example 25 (1 eq) was mixed with Hydroxylamine chloiydrate 
(4 eq), pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred 
5 overnight. The ethanol was evaporated mider vacuo and HO 0.5% was added to the 
residue to pH = 3. Extracted with Ethyl Acetate and concentrated to give the title 
product as a mixture of two oximes. MS(ES) for C28H26FNO5 [M+Hr)"*^: 476.2, [M- 
H]-: 474.2. 

10 Example 39 

f2SV3-(4-l5-[4-fHvdToxYiminQ^p h envl-methvlVphenoxv]>pent-l-vnvl}'phen^ 
methoxy-propionic acid 



(2S)-3-{4-[5-(4-Benzoyl-phenoxy)-pent-l~ynyl]-phenyl)-2-methoxy-propionic acid 
15 ftom Example 23, (1 eq) was mixed with Hydroxylamine chlorydrate (4 eq), 

pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred ovemigjit. 
The ethanol was evaporated under vacuo and HCl 0.5 % was added to the residue to 
pH = 3. Extracted with Efliyl Acetate and concentrated to give the title product as a 
mixture of two oximes. MS(ES) for C28H27NO5 [M+H]"*': 45,8.2. 



OH 




COOH 



Chiral 



20 



Example 40 

(2SV3-l4>r4-fBiphenvl-4-vloxvVbut-l-vnvlVphenvn-2>methoxv-proDionic acid: 



wo 02/100813 



PCT/US02/16950 



-114- 




O 



OH 



Step A 

Toltteiie'4-sulfoiiic acid bttt-3-vnvl ester 



5 




A solution of 3-butyn-l-ol (1 mL, 1331 mmol), p-toluenesulphonyl chloride (2.519 
g, 13.21 nmiol), triethylamine (2.03 mL, 14.53 mmol) and 4-dimethylaininopyridine 
(0.081 g, 0.66 mmol) in 20 mL of dichloromethane were stirred at room temperature 
overnight The solution was diluted with dichloromethane (20 mL), washed with 



10 0.5N HCl (40 mL) and brine (40 mL), dried (MgS04), and concentrated to produce 
an oil (2.82 g, 95 %). ^H-NMR (200.15 MHz, CDCI3): 5 7.80 (d, 2H, 7-8.3), 7.35 
(d, 2H, J^8.1). 4.10 (t, 2H, y=7.0). 2.55 (dt. 2H, J=2,7, 7.0), 2.45 (s, 3H), 1.97 (t, 
IH, 7=2.7). 

15 StepB 

4-But-3-vnvloxv-biphenvl 



A solution of 4-phenylphenol (0.774 g, 4.55 mmol) and potassium tert-hutoxide 
(0.51 g, 4.55 mmol) in toluene (20 mL) was stirred for 1 h at room temperature. 
20 Sodium iodide (0.068 g, 0.45 mmol) and toluene-4-sulfonic acid but-3-ynyl ester 
(1 .02 g, 4.55 mmol) were added, and the mixture heated to reflux for 24 hours. The 
mixture was cooled to room temperature, diluted with diethyl ether (20 mL), washed 
with water (2 x 20 mL). The organic layer was dried (MgS04) and concentrated 
under vacuum. The residue was purified by silica gel chromatography (silica gel. 
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hexanes/efhyl acetate 3:1, Rf 0.57) to give an oil (140 mg» 14 %). ^H-NMR (200.15 
MHz, CDQa): 5 7.57-7.50 (m. 4H), 7.46-7.38 (m, 2H), 7.32 (d, IH. M13\ 7.02- 
6.95 (m, 2H), 4.15 (t, 2H. JhlSi\ 2.71 (dt, 2H, J^.7, 7.3), 2.06 (t, IH, /=2.7). 

5 StepC 

('2SV3-{4-f4-n3ipheiivl-4-vIoxvVbttt-l-vnvlVpheiwl}-2-metho^^ 
ethvl ester 




To a solution of (2S)-2-methoxy-3-(4-tiifluoTo-methanesuIfonyloxy--phenyl)- 
10 propionic acid ethyl ester (1.157 g, 3.4 nmol) (Example 1, Step A) in 30 mL of 
degassed piperidine was added 4-but-3-ynyloxy-biplienyl (0.9 g, 4.85 mmol), 
letrakis(triphenylpIiosphine)palladiiim (0) (0.196 g, 0.17 xnmol), triphenylphosphine 
(0.09 g, 0.34 mmol), and cooper (0 iodide (0.065 g, 0.34 mmol). The solution was 
stirred for 3 h at 80 ''C and cooled to room temperature. The solvent was evaporated 
15 under vacuum, and the residue was purified by colmnn chromatography (silica gel, 
hexanes/dieti^fl ether 9: 1, Rf 0.27) to a brown oil (0.7 g, 48%). *H-NMR (200. 1 5 
MHz, CDQa): 5 7.58-7.30 (m, 9H), 7,17 (d, 2H, J==8.0), 7.02 (d, 2H, J^8.9), 4.22 (t, 
2H, JS=7.3), 4.18 (q, 2H, ^7.0), 3.93 (dd, IH, >7.3, 5.6), 3.35 (s, 3H), 3.02 (s, IH), 
2.99 (d, IH, J^.4), 2.92 (t, 2H, J^7.3), 1.24 (t, 3H, J5=7.3). 

20 

StepD 

f2SV3-{4-[4-fBiphenvl-4-vloxv)-but-l-vnvl1»phenvl}"2-methoxv-propiom^ acid 
The title compound was prepared from (2S)-3-{4-[4-(biphei]yl-4-yloxy)-but-l- 
ynyl]-pIienyl}-2-methoxy-propionic acid ethyl ester via the standard hydrolysis 
25 procedure C. The reridue was purified by chromatography (silica gel, h^canes/eHiyl 
acetate/acetic acid 50:50:1, Rf 0.25) to produce a white solid (86 %). ^H-NMR 
(200.15 MHz, CDCI3): 5 7.57-7.51 (m, 4H), 7.45-7.30 (m, 5H), 7.19 (d, 2H, J=8.0), 
7.01 (d, 2H, J^%.%\ 4.20 (t, 2H, /-6.9), 3.98 (dd, IH, >=7.7, 4.4), 3.37 (s, 3 H), 3.11 
(dd, IH, J5=:l4.3, 4.4), 3.00 (dd, IH, /=14.3. 7.7), 2.91 {% 2H, js=7.0). 
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Bxaixipl6 41 

f2SV2-Methoxv-3-f4-f4-f4-phenoxv-phenoxvVbut>l-vnvl1-T>henvn-pr^^^ 




5 Step A 

1 -But-3-ynvloxv-4-phenvloxvbeiizene 




Tliis compound was prepared from 4-phenoxyplienol and toIu6iie-4-sulfoiiic acid 
but-3-ynyl ester (Example 40, Step A) following the procedure described in 
10 Example 40, Step B, *H-NMR (200.15 MHz, CDCI3): S 77.35-7.26 (m, 2H), 7.05- 
6.87 (m, 5H), 4.09 (t, 2H, 7=7.0), 2.69 (dt, 2H, J=2.4, 7.0), 2.05 (t. IH, 7=2.1). 

Ste pP 

(2S>-?-MefliiQi(y-3-{444-(4"Ph^Q?gy-phffl^ 

IS The title compound was prepared firom l-but-3-ynyloxy-4-plienyloxybmzene and 
(2S)-2-methoxy-3-(4-tiifhiorom6tfaanesulfonyloxy-pbenyl)-propionic acid ethyl 
ester (Example 1» Step A) following Ihe procedure described in Example 40, Step C. 
The ethyl ester derivative was contaminated with starting triflate. The mixture was 
hydrolyzed using the Standard Procedure C. The residue was purified by 

20 chromatography (silica gel, hexanes/ethyl acetate-Acetic acid 50:50: 1, Rf 0.25) to 
produce a white solid (7%). *H-NMR (200.15 MHz, CDCh): 5 7.35-7.28 (m, 4H), 
7.16 (d, 2H, J=8.0), 7.02-6.87 (m, 7H), 4.13 (t, 2H, 7=7.0), 3.97 (dd, IH, ^7.7. 4.4), 
3.36(3, 3H). 3.11 (dd. IH, 7=14.3, 4,4). 2.97 (dd, IH, 7=14.3, 7.7). 2.87 (t.2H, 
. 7=7.0)A1S (ES) fro C26H24O5 [M+NH4f : 434.2, [M+Naf : 439.2. 
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Exaiiiple42 

f2S>*3-{4-f4-f4-Ben20vI-phenoxvVbttt-l-vnvn-phenvIl-2-metho^^ 




5 

Step A 

f4>But-3-vnvloxv-phenvn-phenvl>Tnethanope 




TTiis compound was prepared from 4-hydroxybenzophenoiie and toluene-4-siilfonic 
10 acid but-3-ynyl ester (Example 40, Step A) following the procedure described in 
Example 40, Step B (8 %). *H-NMR (200.15 MHz, CDCI3): 5 7.84-7.73 (m, 4 H), 
7.57-7.43 (m, 3H), 6.97 (d, 2H, J^8.6), 4.18 (t, 2H, J-7.0), 2.73 (dt, 2H, 7=2.7, 7.0), 
2.06(t,lH,J=2.7). 

15. StepB 

f2SV3- ■(4-[4-f4-Benzovl-phenoxvVbnt-l-vnvl]-phenvll-2-mcthoxv-propionic acid 




This compoimd was prepared from (4-but-3-ynyIoxy-phenyl)-phenylmefhanone and 
20 (2S)-2-Methoxy-3 -(4-trifluoromethane-sulfonyloxy-phenyl)-propioiuc acid ethyl 
ester (Example 1, Step A) following the procedure described in Example 38, Step C 
(66 %). ^H-NMR (200,15 MHz, CDCI3): 5 7.85-7.73 (m, 4H), 7,57-7.43 (m, 3H), 
7.34 (d, 2H, 7=8.1). 7.16 (d, 2H. ^8.3), 7.00 (d, 2H, 7=«.6), 4.25 (t, 2H, 7=7.0), 
4.18 (q, 2H. 7=7.0), 3.92 (dd. IH, J^7.3, 5.6). 3.34 (s. 3H), 3.01 (s, IH), 2.98 (d, IH, 
25 7=3.5), 2.93 (t, 2H, 7=7.0), 1.23 (t, 3H, 7=7.3). 
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(2SV3"l4-r4-f4-Bei^vl-phenoxvVbttt-l«vnvn-phenvn-2«me&^ 
The title compound was prepared from (2S)-3-{4-[4-(443eiizoyl-plieiioxy)-but-l- 
ynyl]-phenyl}-2-methoxy-propiomc acid ethyl ester via Ifae standard hydrolysis 
5 procedure C to produce a white solid. ^H-NMR (200.15 MHz, CDCI3): 6 7.83-7,71 
(m. 4H), 7.55-7.44 (m, 3H), 7.32 (d, 2H, ^^=8.0), 7.16 (d, 2H, J=8.4), 6.97 (d, 2H. 
J=9.1), 4.22 (t, 2H, J-7.0), 3.96 (dd, IH, /=7.7, 4.4), 3.35 (s. 3H), 3.10 (dd. IH, 
J=13.9, 4.4), 2.98 (dd, 1H,.^13.9, 7.7), 2.91 (t, 2H,y=7.0). 

10 Example 43 

(2SV3-(4-l4-r4-rHvdroxviinmo->phenvl-mefcvlVphenoxv1-but-l-TO^ 
metho3^-pyQpii03WC mi 




Chiral 

(2S)-3-{4-[4-(4-Ben2oyI-phenoxy)-but-l-ynyl]-phenyl}-2-methoxy-pxx)pionica 
15 from Example 42, (1 eq) was mixed with Hydroxylamine chlorydrate (4 eq), 

pyrydine (10 eq) and Ethanol (2 ml) and the mixture reaction was stirred overnight 
The ethanol was evaporated under vacuo and HCl 0.5% was added to the residue to 
pH = 3. Extracted with Ethyl Acetate and concentrated to give the title product as a 
mixture of two oximes. MS (ES) for C27H25NO5 [M+H]+: 444.2 

20 

Example 44 

(2SV3-^4-(4-[4-(4-Fluoro-benzovlVphenoxv]-but-l-ynvl>-phenvlV2-methoxv- 
propionic acid 




Chiral 
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Step A 

f4-ButO*vnvloxv-phei]YlVf4-flttoro-phenvlVine1hanone 



F 




This coitq)Oimd was piepaied fix>m 4-fluoro-hydroxybenzophenone and toluene-4- 
5 sulfonic acid but-3-ynyl ester (Example 40, Step A) following fhe procedure 
described in Example 40, Step B. 

StepB 

f2SV3-f4-l4>r4-f4-iquoro-benmvlVphenoxvl-but-l-vnvU-phenv^^ 
10 propionic acid 

The title compound was prepared firom (4-But-3-ynyloxy-phenyl)-(4-fluoro-phenyl)- 
methanone and (2S)-2-mefhoxy-3-(4-trifluoromethanesulfonylo3Qr-pIienyl)- 
propionic acid ethyl ester (Example 1, Step A) following the procedure described in 
Example 40, Step C. The ethyl ester derivative was cmtaminated with starting 
15 triflate. The mixture was hydrolyzed using the standard hydrolysis procedure C. 
The residue' was purified by chromatography. MS(ES) for C27H23FO [M+H]'*': 



Example 45 

20 f2SV3-f 4- {4-[3-f4-Fluoro-phenvlVbeDzofuran'-6-'VloxvVbut-l-vnvU -phenvlV2- 
methoxv-propionic acid 



447.2. 




Chiral 



Step A 

25 6-But-3"Vnvloxv-3-f4-fluoro-phenvlVbenzofuran 



wo 02/100813 



PCTAJS02/16950 



-120- 



F 




This compound was prepared from 6-hydroxy-3-(4-fluoropheiiyl)benzofuraiie and 
toluene-4-sulfonic acid but-3-ynyl ester (Example 40, Step A) following the 
procedure described in Example 40, Step B. 



StepB 

f 2S V3 '( 4' (4-{3 •■f4-Fluoro-phenvn-benzoftiran"6~vloxv]-but- 1 -vnvl } -phenvH-l- 
metfaoxv-propionic acid 

TTie title compound was prepared from 6-But-3-3niyloxy-3-(4-fluoro-phenyl)- 
10 benzofiiran and (2S)-2-methoxy-3-(4-trifluoromethanesulfonyloxy-phenyl)- 

propionic acid ethyl ester (Example 1, Step A) following the procedure described in 
Example 40, Step C. The ethyl ester derivative was contaminated with starting 
triflate. The mixture was hydrolyzed using the Standard Procedure C. The residue 
was purified by chromatography. MS(ES) for C28H23FO5 [M-H]": 4572 

15 

Example 46 

f2SV2-Methoxv-3-f4-/4-»r4-r4-trifluoromethvl-DhenoxvVphenoxv1-bu^ 
phenvlVpropionic acid 



5 




OH 



20 Step A 

4-f3-butvnvloxvM *-trifluorometfavlphenvloxv phenyl 
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This compound was prepared firom trifluoromeifaylphenoxyphenol and toluene-4- 
sulfonic add but-3*ynyl ester (Example 40, Step A) following the procedure 
described in Example 40, Step B. 

5 

StepB 

(2SV2-Methoxy-3"M-{4-f4-f4*trifluoromethvl"phenoxyVphenoxy]-bn^ 
phenvn-propionic acid 

The title compound was prepared firom 4-(3-buiynyloxy)-4*- 

10 trifluoromethylpbenyloxy phenyl and (2S)-2-meflioxy-3-(4- 

trifluoromethanesulfonyloxyophenyQ-propionic acid ethyl ester (Example I, Step A) 
following flie procedure described in Example 40» Step C. The efliyl ester derivative 
was contaminated with starting triflate* The mixture was hydrolyzed using the 
Standard Procedure C. The residue was puxified by chromatography. MS(ES) for 

15 C27H23F3O5 [M-H]-: 483.2 

Example 47 

r2SV2-MethoxV'-3>{4'-f4--f4''Oxo-'2-phenvl-4H-chromen-7-vloxvVbut-l>vnyl]- 
phenvU -propionic acid 




Step A 

3-f4-(4-Hvdroxv-'but-l~vnvl^-phenvl1-2-methoxv-propionic acid ethvl ester 
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0 




This compound was prepared ibim 4-bufyn-l-ol following the procedure described 
in Example 1, Step B. 

5 StepB 

r2SV2>Methoxv-3-M44-f4-oxo-- 2--phenvl-4H-<shromen-7-vloxv^^^^ 
phenvn-nropionic acid 

The title compound was prepared firom 7-hydroxyflavone by the Standard coupling- 
hydrolisis Procedure A but using for the Mitsoxmobu reaction toluene as solvent and 
10 DIAD instead DEAD. MS(ES) for C29H24O6 [M+H]"^: 429.2. 

Example 48 

f2SV2-Metfaoxv-3-{4-r4-f4-oxo-2-phenvl-4H--chromen"6-vloxvVbut-l-vnvlV 
phenyl) -propionic acid 




The title compound was prepared firom 3-[4-(4-Hydroxy-but-l-ynyl)-phenyl]-2- 
methoxy-piopionic acid ethyl ester &om Example 47, Step A and 6-faydroxyflavone 
following the standard coupling-hydrolysis procedure A using toluene as solvent and 
DIAD instead DEAD. MS(ES) for C29H24O6 [M+H]*: 469.2. 

Example 49 

f2SV2-Meihoxv-3-f4-r6-f4-phenoxv-phenoxvVhex-l-vnvlVphenvl)-propiomcacid 
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Chiral. 




Step A 

f2SV3-f4-/6-Hvdroxv-hex-l-vnvl)-phenvl1-2-methoxv-propionic acid ethvl esto: 

O 




To a solution of (2S)-(3-(4"iodophe2iyl)-2-methoxy-propionic acid ethyl ester (1.6 g, 
4.81 ininol) in 100 mL of degassed piperidine was added 5-liexin-l-ol (0.709 g, 7.24 
nrniol), tetrakis(triphenylphosphine)palladium (0) (0.278 g, 0.24nunol), 
triphenylphosphine (0. 125 g, 0.48 mmol), and cooper (I) iodide (0.091 g, 0.48 
10 mmol). The solution was stirred for 3 hours at SO^'C and cooled to room 

temperature. The solvent was evaporated under vacuum, and the residue was 
purijBed by colimm chromatography (silica gel, hexanes/ethyl acetate 3: 1 to give title 
compound as a yellow oil (1.1 8g, 74% yield). MS(ES) for Ci8H2404[M+NH4f : 
322.2. 

15 • 

StepB 

f2SV2-Metfaoxv-3-M-[6-f4-phenoxV"phenoxvVhex-l-vnvl|-phenvll-propi 
The title compound was prepared from 3-[4-(6-Hydroxy-hex-l-ynyl)-phenyl]-2- 
methoxy-propionic acid ethyl ester and 4-phenoxyphenol via the standard 
20 Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to produce the 
title compound. MS^S) for C28H280s[M+H]*: 445.2 

Example 50 

f2SV3-M-f6-f4-Be nzovl-phenoxvVhex-l-vnvl1-phenvU-2-methoxv-propioraicacid 
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10 



15 




The title compound was prepared fiom 3-[4-<6-Hydioxy-hex-l-ynyl)-pheiiyl]-2- 
mefhoxy-propionic acid ettiyl ester (Example 49, Step A) and 4- 
hydraxybenzoplienone via the standard Mitsunobu coupling-hydrolysis procedure 
5 (Standard Fix>cedure A) to produce the title coxnpound. MS(ES) for 
C29H2805[M+H]'': 457,2 

Example 51 

QSV3-l4-r6-fBiDhenvM~vloxvVheX"l-vnvll-DhenvU-2-me1faoxv-propioiiic acid 




Chiral 



6 OH 

H3C 



The title compound was prepared from 3-[4-(6-Hydroxy-hex-l-ynyl)-phenyl]-2- 
melhoxy-piopionic acid ethyl ester (Example 49, Step A) and 4-ph6nylph6nol via 
the standard Mitsunobu coupling-hydrolysis procedure (Standard Procedure A) to 
produce the title compound. MS(ES) for C28H2804[M+NH4f : 446.2. 

Example 52 

(2S V3- f 4-rS-fBinhenvl-4-vloxvVpentanovl]-phenvU -2-methoxv-propiomc acid 




o 

A solution of triphenylphosphine (0.24 g, 0.915 mmol) in 5 mL of dry THF ^as 
20 treated at 0 with diettiylazodicarboTO'late (0.159 g, 0.915 mmol) and stirred for 20 
min. A solution of (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]-2-methoxy-prDpionic 
acid ethyl ester (Example 21, Step A) (0.18 g, 0.61 nmiol) and4-phenylphei:iol 
(0.156 g, 0.915 mmol) in 2 mL of dry THF was added, and the mixture was stirred 
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10 



15 



20 



at room temperature ovemight. The mixture was concentrated under vacuim and 
purified by silica gel chromatography (silica gel, hexanes/efhyl acetate 10:1 to 3:1). 
Fractions with RfS 0.48 and 0.45 (hexanes/efliyl acetate 2:1) corresponding to the 
coupled compound and starting phenol, respectively, were combined and 
concentrated. The mixture was dissolved in 5 mL of methanol and was treated with 
a mixture of 75 mg of mercury (EQ oxide and 4% sulfuric acid in water. The 
solution was stirred at 55 ""C for 3 h, cooled to room temperature, diluted with 
saturated aqueous NaHCOj (20 mL), and extracted with dichloromethane (4 x 20 
mL). The combined organic layers wm washed with brine (20 mL), dried (MgS04), 
and concentrated. The residue was dissolved in 6 mL of methanol and 2 mL of IN 
NaOH and stirred for 2 hours. The methanol was evaporated tmder vacuum, and the 
aqueous solution was diluted with brine (6 mL) and washed witii diethyl ether (3 x 
1 5 mL). The aqueous lay^ was acidified with IN HCl (pH 1 -2) and extracted with 
ethyl acetate (3x15 mL). The combined extracts were dried (MgS04) and 
concentrated to a white solid (19 %). *H-NMR (200.15 MHz, CDCI3): 8 7.89 (d, 
2H, J-8.4), 7.55-7.23 (m, 9H), 6,93 (d, 2H, ,^8.8), 4.06-3.99 (m, 3H), 3.38 (s, 3H), 
3.18 (dd, IH, J=4.3, 4.4), 3.03 (tHn, 3 H, 7=6.9), 1.96-1.86 (m, 4H). 

Example 53 

(2SV3- {4-f S-(4-Benzovl-phenoxvVpentanovl'|-phenvl> -2-me1hoxv-propionic acid 

/==\ 0 



A solution of triphenylphosphine (0.915 rtunol) in 5 mL of dry THF was treated at 
0**C with diethylazodicaiboxylate (0.91 5 mmol) and stirred for 20 min. A solution 
of (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]-2-mefhoxy-propiomc acid ethyl ester 
(Example 21, Step A) (0.61 mmol) and 4-benzoy^henol (0.915 mmol) in 2 mL of 
dry THF was added, and the mixture was stirred at room temperature overnight 
The mixture was concentrated under vacuum and purified by silica gpl 
chromatography (silica gel, hexanes/ethyl acetate 1 0: 1 to 3: 1). Fractions with 




O 



Chiral 
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0.48 and 0.45 (hexanes/efhyl acetate 2:1) coiresponding to the coupled compound 
and starling phenol, respectively, were combined and concentrated. The mixture 
was dissolved in S mL of methanol and was treated with a mixture of 75 mg of 
mercury (II) oxide and 4% sulfuric acid in water. The solution was stirred at 55^C 

5 for 3 hours, cooled to room temperature, diluted with saturated aqueous NaHCOa 
(20 mL), and extracted with dichloromethane (4 x 20 mL). The combined organic 
layers were washed with brine (20 mL), dried (MgS04), and concentrated. The 
residue was dissolved in 6 mL of methanol and 2 mL of IN NaOH and stirred for 2 
hours. The methanol was evaporated under vacuum, and the aqueous solution was 

10 ' diluted with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous 
layer was acidified with IN HCl (pH 1-2) and extracted with ethyl acetate (3x15 
mL) then concentrated to give the title compound. ^H-NMR (CDCI3, 200.15 MHz): 
7.91-7.72 (m, 5H), 7.56-7.32 (m, 6H), 6.92 (d, 2H, J=8.9), 4,12-4.03 (m, 3H), 3.42 
(s, 3H), 3.19-3.05 (m, 4H), 1.95-1.92 (m, 4H). 

15 

Example 54 

r2S^-2-Methoxv-3-f4-r5-f4-phenoxv-phenoxvVpentanovl]-phenvl}-propiQnic acid 




O 

Chiral 



A solution of ttiphenylphosphine (0.915 mmol) in 5 mL of dry THF was treated at 
20 O^C with dietiiylazodicarboxylate (0.915 mmol) and stirred for 20 min. A solistion 
of (2S)-3-[4-(5-hydroxy-pent-l-ynyl)-phenyl]-2-methoiQr-propionic acid ethyl ester 
(Exan^le 21, Step A) (0.61 mmol) and 4-phenoxyphenol (0.915 mmol) in 2 mL of 
dry THF was added, and the mixture was stirred at room temperature overnight. 
The mixture was concentrated under vacuum and purified by silica gel 
25 chromatography (silica gel, hexanes/ethyl acetate 10:1 to 3:1). Fractions with RfS 
0.48 and 0.45 (hexanes/ethyl acetate 2:1) coiresponding to the coupled compound 
and starting phenol, respectively, were combined and concentrated. The mixture 
was dissolved in 5 mL of methanol and was treated with a mixture of 75 mg of 
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mercuiy (D) oxide and 4% sulfuric acid in water. The solution was stirred at SS^C 
for 3 hours, cooled to room temperatare, diluted with saturated aqueous NaHCOs 
(20 mL), and extracted wifli dichloromefliane (4 x 20 mL). The combined organic 
layers were washed with brine (20 mL), dried (MgS04)3 and concentrated. The 
5 residue was dissolved in 6 noL of methanol and 2 mL of IN NaOH and stirred for 2 
hours. The methanol was evaporated under vacuum, and the aqueous solution was 
diluted with brine (6 mL) and washed with dietlqrl ether (3 x IS mL). The aqueous 
layer was acidified with IN HCl (pH 1-2) and extracted with ethyl acetate (3x15 
mL) then concentrated to give the title compound. ^H-NMR (CDC13, 200.15 MHz): 
10 7.91 (d, 2H, J=8.3), 7.36-7.27 (m, 4H), 7.07-6.83 (m, 7H), 4.08-3.96 (m, 3H), 3.41 
(s, 3H), 3.22 (dd, IH, J==14.0, 4.3), 3.14-3.01 (m, 4H), 1.26 (s, IH). 

Example 55 

3- l4-r4-f4-Benzovl-phenoxvVbutvrvl1-phenyU-2-methoxv-propionic acid 



15 




Step A 

20 f2SV3-l4-f4-(4-Ben20vl-phenoxv'^-butvrvl]-phenyl}-2-me1faoxv-propioiiic acid 
ethyl ester 




(2S)-3-{4-[4-(4-Benzoyl-phenoxy)-but-l-3aiyl]phenyl}-2-methoxy-propionicacid 
efliyl ester (Example 42, Step B) (0.08 g, 0.17 mmol) was dissolved in 4 mL of 
25 methanol. To this solution was added 3 mL of a solution of 0.075 g of mercury (II) 
oxide in 12 mL of 4% sulfuric acid. The mixtm-e was stirred at 55°C for 3 hours, 
cooled to room temperature, and diluted with 20 mL saturated NaHCOj solution. 
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10 



IS 



The mixture was extracted with of dichloromethane (4 x 20 mL), and tiie combined 
organic layers were dried (MgS04), and concentrated. The residue was purified by 
silica gel cbiomatogiaphy (silica gel, hexanes/ed^l acetate 3:1) to give a yellow oil 



(72 %). 'H-NMR (200.15 MHz, CDaa): S 7.92 (d, 2H, 7.83-7.72 (m, 4H), 

7.60-7.42 (m, 3H), 7.34 (d, 2H. J^8.6), 6.95 (d, 2 H, >=8.9), 4.19 (q, 2H, ^7.3), 
4.15 (t, 2H, J^.2), 3.97 (dd, IH, J=*7.3, 5.4), 3.35 (s, 3H), 3.19 (t, 2H, J^7.0). 3.08 
(d, IH, ^5.1), 3.07 (d, IH, ^7.5), 2.27 (qn, 2H, ^6.2), 1 .24 (t, 3H, ^7.3). 

3-f4-[4-f4-Benzovl-phenoxvVbutvivl'|-phenvl}-2-methoxv-propionicacid 

The title compound was prepared from (2S)-3-{4-[4-(4-benzoyl-phenoxy)-butyryl]- 

phenyl}-2-metba}Qr-piopionic acid efhyl ester via the standard Iqrdrolysis procedure 

C. White solid (71%). 'H-NMR (200.15 MHz, CDQa): 8 7.90 (d, 2H, J5=8.0>. 7.80- 

7.70 (m, 4H), 7.58-7.39 (m, 3H), 7.32 (d, 2H, ^8.4), 6.92 (d, 3H, J^.l), 4.13 (t, 

2H, Jfc=6.2X 4.02 (dd, IH, J=n3, 4.4), 3.38 (s, iU), 3.20-3.00 (m, 4H), 2.25 (qn, 2K; 

J!=6.2). 

Example 56 

(•2SV2-Meflioxv-3-f4-f4-(;4-phenoxy-phenoxv'>-batvrvl1-phenvn-propiomcacid 



aSV3-(4-r4-(4-phenQXV-phenoxvV-butvrvn-phBnvn-2-methoxv-propionic acid ethvl 
ester 





H3C 



< 



CH, 
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f2S)-2-Metiioxv-3- l'4-r 4-f4-phenoxy-T)henoxy>but-l -yayll-phenyl) -piopionic acid 
efhyl ester (0.17 nunol) from Example 41, was dissolved in 4 ml of methanol. To 
fhis solution was added 3 ml of a solution of 0.075 g of mercuiy (II) oxide in 12 ttiL 
of 4% sulfuric acid. ITie mixture was stirred at 55°C for 3 hour, cooled to room 
5 t^iqierature, and diluted with 20 mL saturated NaHCX)3 solutioiL The mixtare was 
extracted wilfa of dichlonomeihane (4 x 20 mL), and the combined organic layers 
were dried (MgS04), and concentrated. The residue was purified by silica gel 
chromatography (silica gel, hexanes/etbyl acetate 3: 1) to give a yellow oil. 

to StepB 

The title compound was prepared from (2S)-3-{4-[4-(4-phenoxy-phenoxy)-butyryl]- 
phenyl}*-2-mefhoxy-propionic acid efhyl ester via flie standard hydrolysis procedure 
a MS (ES) for C26H26O6 [M+H]'': 435.2. 

15 

Example 57 

f2SV3-f4"(Biphenvl-4-vloxvVbutvrvl-phenvl]-2'methoxv-propioiiic 




O 

(2S)-3-{4-[4-(Biphenyl-4-yloxy)-but-l-ynyl]-phenyl}-2-methoxy-propioiiic acid 
ethyl ester (0, 17 mmol) from Exanq)le 40, Step C, was dissolved in 4 ml of 
25 methanol. To this solution was added 3 ml of a solution of 0.075 g of mercuiy (II) 
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oxide in 12 mL of 4% sulfuric acid. Hie mixture was stirred at SS'Xi for 3 hours^ 
cooled to room temperature, and diluted with 20 mL saturated NaHCOs solution. 
The mixture was extracted with of dichloromefhane (4 x 20 mL), and fiie combined 
organic layers were dried (MgS04), and concentrated. The residue was purified by 
5 silica gel chromatography (silica gel, hexanes/ethyl acetate 3:1) to give a yellow oil 

StepB 

f2SV3-[4-miphenvl-4-vloxvVbntvrvl-nhenvll-2-methoxv-proDionicM^^ 
The title conqiound was prepared from (2S)-3-{4-[4-(4-phenylphBno3cy)-butyryl]- 
10 phra3yl}-2-methoxy-i)ropionic acid ethyl ester via the standard hydrolysis procedure 
C. MS (ES) for C26Ha605 [M+Jlf: 419,2. 

Example 58 

f2S V3- f 4-r6-ffiiphCTivM-vloxvVhexanoyl]-phenvl>-2-methoxv-propionic acid 

Chiral 6^""0~"''^°^CH3 

A solution of triphenylphosphine (0.474 g, 1.8 mmol) in 50 mL of dry THF was 
treated at 0°C with diethylazodicarboxylate (1.8 mmol) and stirred for 20 min. A 
solution of 3-[4-(6-Hydroxy-hex-l-ynyl)-phenyI]-2-methoxy-propionic acid elhyl 
ester (Example 49, Step A) (0.365 g, 1.2 mmol) and 4-phenylphenol (0.307g5 1.8 

20 mmol) in 1 0 mL of dry THF was added, and the mixture was stirred at room 

temperature overnight The mixture was concentrated under vacuum and purified by 
silica gel chromatography (siUca gel, hexanes/elhyl acetate 10:1 to 3:1). Fractions 
with 0.48 and 0.45 (hexanes/ethyl acetate 2:1) corresponding to Ifae coupled 
compound and starting phenol, respectively, were combined and concentrated. The 

25 mixture was dissolved in 5 mL of methanol and was treated with a mixture of 0-712 
mg of mercury (H) oxide and 12 ml of4% sulfuric acid in water. The soliitioxi was 
stirred at 55**C for 3 hours, cooled to room temperature, diluted with saturated 
aqueous NaHCOa (20 mL), and extracted wifli dichloromethane (4 x 20 mL). The 
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combined organic layers were washed with brine (20 mL), dried (MgS04), and 
concentrated. The residue was dissolved in 6 mL of methanol and 2 mL of IN 



NaOH and stirred for 2 hours. The methanol was evaporated under vacuum, and the 
aqueous solution was diluted with brine (6 mL) and washed witti diethyl ether (3 x 
5 15 mL). The aqueous layer was acidified with IN HCl (pH 1-2) and extracted witii 
ethyl acetate (3x15 mL). The combined ^tracts were dried (MgS04) and 
concentrated to give flie title compound. MS(ES) for C28H30O5IM+H]*: 447.2. 

Example 59 

10 f2SV2*Methoxy-3"{4-r6-(4-phenoxv-phenoxvVhexanovl1-phenvU-propionic acid 



A solution of triphenylphosphine (1.8 mmol) in 50 mL of dry TEIF was treated at 
0°C with diethylazodicarbo^^late (1 .8 mmol) and stirred for 20 min. A solution of 
3-{4-(6-Hydroxy-hex-l-ynyl)-phenyl]-2-metho3^-propionic acid ethyl ester 

15 (Example 49, Step A) (1 .2 mmol) and 4-phenoxyphenol (1 .8 mmol) in 10 mL of dry 
THF was added, and the mixture was stirred at room temperature ovemigfbt The 
mixture was concentrated under vacuum and purified by silica gel chromatography 
(silica gel, hexanes/eifayl acetate 10:1 to 3:1). Fractions with RfS 0.48 and 0.45 
^exanes/ethyl acetate 2:1) corresponding to the coupled compound and starting 

20 phenol, respectively, were combined and concentrated. The mixture was dissolved 
in 5 mL of methanol and was treated with a mixture of 0.712 mg of mercury QI) 
oxide and 12 ml of 4% sulfuric acid in water. The solution was stirred at 55**C for 3 
hours, cooled to room temperature, diluted with saturated aqueous NaHCOa (20 
mL), and extracted with dichloromethane (4 x 20 mL). The combined organic layers 

25 were washed with brine (20 mL), dried (MgS04), and concentrated. The residue 
was dissolved in 6 mL of methanol and 2 mL of IN NaOH and stirred for 2 hours. 
The methanol was evaporated under vacuum, and the aqueous solution was diluted 
with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous layer 




Chiral 



O 



CH3 
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was acidified with IN HCl (pH 1-2) and extracted with ethyl acetate (3 x 15 mL). 
The combined extracts were dried (MgS04) and concentrated to give the title 
compound. MS(ES) for CisHsoOdlM+H]*: 463-2. 

5 Example 60 

r2SV3-/4>r6-(4--Ben 2X)vl-phenoxvVhexanovl]-Dhenvn-2-methoxv->prD^^^ 




A solution of triphenylphosphine (1.8 mmol) in 50 mL of dry THF was treated at 0 
°C with diethylazodicarboxylate (1.8 rmnol) and stirred for 20 min. A solution of 3- 

10 [4-(6-Hydroxy-hex- 1 -ynyl)-phenyl]-2-mel3ioxy-propionic acid ethyl ester (Example 
49, Step A) (1.2 imnol) and 4-phydroxybenzophenone (1.8 mmol) in 10 mL of dry 
THF was added, and the mixture was stirred at room temperature overnight. The 
mixture was concentrated under vacuum and purified by silica gel chromatography 
(silica gel, hexanes/ethyl acetate 10:1 to 3:1). Fractions with R|S 0.48 and 0.4S 

15 (hexanes/ethyl acetate 2: 1) corresponding to the coi^led compound and starting 
phenol, respectively, were combined and concentrated. The mixture was dissolved 
in 5 mL of methanol and was treated witiii a mixture of 0.712 mg of mercury (II) 
oxide and 12 ml of 4% sulfuric acid in water. The solution was stirred at SS^^C for 3 
hours, cooled to room temperature, diluted with saturated aqueous NaHCOa (20 

20 mL), and extracted with dichloromethane (4 x 20 mL). The combined organic layers 
were wash^ with brine (20 mL), dried ^gS04), and concentrated. The residue 
was dissolved in 6 mL of methanol and 2 mL of IN NaOH and stirred for 2 hours. 
The methanol was evaporated under vacuum, and the aqueous solution was diluted 
with brine (6 mL) and washed with diethyl ether (3x15 mL). The aqueous layer 

23 was acidified with IN HCl (pH 1 -2) and extracted with ethyl acetate (3x15 mL). 
The combined extracts were dried 0MgSO4) and concentrated to give the title 
compound. MS(ES) for CigHaoOeLM+H]'^: 475.2. 
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Example 61 

f2SV3-l4-rS-ffiiDhenvl-4-vlo3cvVl>hvdroxvn TimQ-pent vl>^^ 
propionic acid 




OH 



^ \^jr-' -CH3 



•o. 

Chlral HO 

5 (2S)-3-{4-[5-(Biphenyl-4-yloxy)-pentanoyl]-phei5^1}-2-metho>Qr-propiom^ 
from Example 52, (1 eq) was mixed with Hydroxylamine chlorydrate (4 eq), 
pyrydine (10 eq) and Etfaanol (2 ml) and the mixture reaction was stirred overnight 
The ethanol was evaporated xmder vacuo and HCl 0,5% was added to the residue to 
pH 3. Extracted with Ethyl Acetate and concentrated to give the title product as a 

10 mixture of two oximes. MS(ES) for C27H29NO5 [M+H]"*^: 448.2.2, pS4-H]": 446.2. 

Example 62 

(2S. VR*. 2'jS*V3-f4-l2'-[4-f4«Fluoro-benzovlVphenoxvVcvclopentvloxvl" 
phenvlV2-methoxv-propionic acid 
F 



15 



StepA 

cfa-2-ftert-Butvl-diTnethvl-silanyloxvVcvclopeotanol 

Q-OH 

20 The title compoimd was prepared from meso-l,2-cyclopentanediol via the Standard 
Procedure D for the monoprotection of diols. The residue was purified by silica gel 




wo 02/100813 



PCT/US02/16950 



-134- 



10 



15 



20 



chromatograpliy (hexanes/ethyl 3:1, Rf 0.55) (50 %). ^H-NMR (200.15 MHz, 
CDCI3): 5 4.04 (dt. 1H.>4.6, 62). 3.95-3.89 (m, IH). 2.59 (d, IH, >=3.8), 1-88- 
1.49 (m, 6H), 0.91 (s. 9H), 0.09 (s, 6H). 

StepB 

(2S. VR. 2'K\ 3-f4-f2*-Hvdroxv-KyclopentvloxvVphenvl1-2-me&oi^^ acid 
ethyH estey 



A solution of triphenylphosphine (0.634 g, 2.23 mmol) in 15 mL of diy THF was 
treated at VC with dietfaylazodicarboTO^late (0.368 ml^ 0.2.45 nunol) and stirred for 
20 min. A solution of (2S)-2-meth0xy-3-faydioxypheny]^rppionic acid ethyl (O.S g, 
2.23 nunol) and c&-2-(tert-butyl-dimethyl-silanyloxy)cyclopentanol (0.531 g, 0.245 
nunol) in 5 mL of dry THF was added to the solution, and the mixture was stirred at 
room traiperature overnight Hie mixture was concentrated under vacuum and Hie 
residue was purified by silica gel chromatography (silica gel, hexanes/ethyl acetate 
6: 1). Fraction with RfS 0.55 ^exanes/ethyl acetate 3 : 1) corresponding to the 
coupled compound and starting phenol, respectively, were collected and 
concentrated. The residue was dissolved in 4 mL of THF, and tetrabutylammonium 
fluoride (2.23 mL, 1 M in THF) was added. The solution was stirred for 2 hours at 
room temperature, diluted with 30 mL of diethyl ether, and washed with IN HCl (2 
X 20 mL). The organic solution was dried (MgS04) and concentrated. The residue 
was purijBed by silica gel chromatography (silica gel, hexanes/ethyl acetate 3:1, Rf 
0.9) to the product (60 %). 'H-NMR (200.15 MHz, CDCI3): 5 7.1 1 (d, 2H, ^=8.6), 
6.80 (d, 2H, 7=8.9), 4.43-4,40 (m, IH), 4.23-4.12 (m, 4H); 3.90 (dd, IH, J=7.0, 5.9); 
3.35 (s, 3H); 2.95 (d, 2H, /=6.7), 2.16-1.60 (m, 6H), 1.22 (t, 3H, 7=7.0), 0.88 (s, 




HO 



9H), 0.05 (d,3H, 7=^.2), 
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Step C 

(2S. VR*. 3-f4-f2>44-f4>PlttoTO>benzovlVplLenoxv1-<yycloDep^^ 
2-methoxv-propiomc acid 

The title compound was prepared ftom (25, VR, 2'i?)-3-[4-(2'-hydroxy- 
c^clop6ii1yloxy)-pheiiyl]-2*m6fhoxy-propiomc acid etbyl ester and 4-fliioro-4- 
tQ^droxybenzophenone via the Standard Procedure A. ^H-NMR (200. 1 5 MHz, 
CDCI3): 5 7.82-7.67 (m, 4H), 7.18-7.06 (m, 4H), 6.93 (d. 2H, ^8.9). 6.76 (d, 2H, 
w^8.6), 4.88-4.74 (m, 2H), 3.97-3.94 (m, IH), 3.39 (s. 3H); 3.09-2.89 (m, 2H); 2.23- 
1 .98 (m, 6H). MS (ES) for C28H27FO6 [M+H]^- 479.2, [M+Naf : 501 .2. 

Example 63 

r2SWl 'R.3'RV2-Metho3cv-3-/4-f 1 \.V-dimethvI-3-r4>phenoxv-Dhenoxv)-proi)Oxvn- 
phenyl}-propiQnic acid 




Chiral 



Step A 

f2&45^-4-ftert-Butvl-dimethvl'SilanvloxvVpentan>2-ol 

H3C 9^3 

CH3 f ^ 



CH3 CH3 

The tifle compound was prepared starting firom (25,4iS)-pentanediol using the 
20 Standard Procedure D. MS (ES) for CnH2602Si [M+H]+: 219.2. 



StepB 

r2SVfrR.3'SV3■^4-^3'^aer^ButvlKiimethvl■silanvloKvVr-me&^^ 
phenvn-2-methQXV-propiomc acid ethvl ester 
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H3C CH3 

The title compound was prepared using the Standard Procedure for the Mitsounobu 
coupling B to give the product 

5 Step C 

(2SVri 'R3 *S)-3'f4-(3 '-Hvdroxv-1 *>methvl-buto>cyVphenvl]>2-methoxv-propionic 
acid methvl ester 




The title compound was prepared folowing Hie Standard Procedure B to give the 
10 product MS (ES) for C17H26O5 [M+H]*: 328,2. 

Ste pP 

r2SVfl'i?.2*igV2>Methoxv-3>(4>rr^me1favl-3'-(4>T3henoxv^^^ 
phenvn-propionic acid ethvl ester 



Q 




H3C ^ CH3 

The title compound was prepared following the Standard Mitsounobu coupling 
procedure B to give the corresponding product MS (ES) for C29H34O6 [M-HNH4]''": 
496.2. 



20 
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StepE 

(2SUI ^R,3 *RV2-Methoxv-3- M-fl \3 ^dmiethvl-3-(4-phenoxv-phcnoxv>-propoxvn- 
phmvU-pippiomc add 

The tiHe compound was prepared by the Standard hydrolysis procedure C of fhe 
5 compound from Step D to give the final compound as a gummy solid. ^H-NMR 
(CDCI3, 200.15 MHz): 7.32-7.24 (m, 2H), 7.10-6.75 (m, IIH), 4.70-4.50 (m, 2H). 
3.95 (dd. IH, J=7.3, 4.3). 3.36 (s, 3H), 3.06 (dd, IH. J=14.5, 4.6), 2.92 (dd, IH. 
J«14.2, 7.5), 1.96 (dd, 2H. J=6.7, 5.4), 1.31 (d. 6H. J=6.2).ppm. MS(ES) for 
C27H30O6 [M+NH4f : 468.2, [M-H]": 449.2. 

.0 

Example 64 

(2S )-(rig,3'ig)-3-{4-[3-( 4-Benzoylphenoxy)-l\3'-dfap^^^ 
methoxv-propionic acid 



15 The title compound was prepared in a manner analogous that Example 63, starting 
from the (2iS',4iS)-pentanediol to give the final compoimd. *H-NMR (CDCI3, 200.15 
MHz): 9.24 (s, IH), 7.75 (t, IH, J=1.6), 7.70 (t, IH, J=1.9), 7.69 (dd, 2H, J=12.6, 
2.2), 7.59-7.40 (m, 3H), 7,04 (d, 2H, J=8.6), 6.85 (d, 2H, J=9.1), 6.69 (d, 2H, J=8.9), 
4.87-4.72 (m, IH), 4.62^.47 (m, IH), 3.94 (dd, IH. J=7.0, 5.6), 3.37 (s, 3H), 3.05- 

20 2.86 (m,2H), 1.99 (dd,2H, J=6.7, 5.4), 1.36 (d, 3H, J=6.2), 1.30 (d, 3H, J=6.2). 

Example 65 

f 28 V( VS3' S'^-2-Methoxv-3 -f4'\V3' -dimethvl-3-(4-phenoxv-phenoxvVpropoxvl]- 
phenvll-propionic acid 




H3C 



CH. 



Chiral 
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OH 



The title compound was piepaied in a manner analogous that Example 63, starting 
fram the (2J{,4i{>pentanediol to give the final compoTind. 'H-NMR. (CDCb, 200.1 5 
MBtz): 7.33-7.25 (m, 2H), 7.12-6.76 (m, IIH), 4.71-4.49 (m, 2H), 3.95 (dd, IH, 
5 J=7.5, 4.6), 3.36 (s, 3H), 3.05 (dd, IH, J=14.5, 4.6). 2.93 (d4 IH, J=14.2, 7.5), 1.96 
(dd, 2H, J=7.0, 5.7), 1.31 (d, 6H, J=6.2). MS(ES) for C27H30O6 [M+NH4f : 468.2, 
[M-H]-: 449.2. 

Example 66 

10 f2SWl'&3'.y>-3-M-f3-f4-BenzovlphenoxvVl'-^'-diTiiftrtivlpropoxvl]-phenvll2- 
meflioxv-piopiomc acid 



The titiie compound was prepared in a manna analogous that Example 63, starting 
fiom the (2/{,4i0-pentanediol to give tfie final compound. 'H-NMR (CDQa, 200. 15 
15 MHz): 7.76-7.41 (m, 7H), 7.02 (d, 2H, J=8.6), 6.83 (d, 2H. J=8.9), 6.67 (d, 2H, 

J-8.6), 4.78 (dd, IH, J=12.1, 6.2), 4.63-4.47 (m, IH), 3.99 (dd, IH, J=€.2, 4.8), 3.41 
(s, 3H), 3.08-2.87 (m, 2H), 2.00 (dd, 2H, J=5.6, 12.4), 1.33 (dd, 6H, J=l 1.6, 6.2). 
MS(ES) for QgHaoOe [M+Hf : 463.2, LM-H]': 461.3. 

20 Example 67 

f2S^-fl'ie.2'ieV2-Me1faoxv-3-/4-ri\2'-dime1hvl-r4-ph moxv-phenoxvVethoxvl1- 
phenvl)-propiomc acid 
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g CHial 




The title compound was prepared in a manner analogous that 63, starting from the 
(25',35)-butane-2,3-diol to give the final compound. 'H-NMR (CDCI3, 200.15 
MHz): 7.94 (m, IH), 7.34-7.26 (m, 3H), 7.17-6.83 (m, lOH), 4.59-4.38 (m. 2H), 
5 3.98 (dd, IH, J=7.5, 4.6), 3.39 (s, 3H), 3.08 (dd, IH, J=14.2, 4.3), 2.95 (dd, IH. 
J=14.2, 7.5), 1.36 (d, 6H, J=6.2). MS(ES) for C26H28O6 (M+Naif : 454.2, {M-H}': 
435.2. 

Example 68 

10 (2SU1 'R.2'R)-3-f4-fl ■^4-BenzovlDhenoxv)-l '.2'-diraethvl-ethoxvn-Dhenvn-2- 
meihoxypropionic acid 




Chiral HgC CH3 



The title compound was prepared in a manner analogous Ifaat Exanq>le 63, starting 
ficom the (2S,35)-hutane-2,3-diol to give Ihe final conqpound. *H-NMR (CDCI3, 
15 200.15 MHz): 7.77 (t, 3H, J=8.9), 7.74 (s, IH), 7.60-7.42 (m, 3H), 7.14 (d, 2H, 
J«8.6), 6.96 (d, 2H, J=8.9), 6.84 (d, 2H, J=8.9), 4.72-4.60 (m, IH). 4.59-4.47 (m, 
IH), 3.98 (dd, IH, J=7.5, 4.6), 3.39 (s, 3H), 3.08 (dd, IH, J=14.5, 4.6), 2.95 (dd, IH, 
J=14.2, 7.3), 1.42 (d, 3H, J=6.2), 1.37 (d, 3H, J=6.2). MS(BS) for C27Ha806 [M+H]*: 
449.2, [M-H]-: 447.2. 

20 

Example 69 

f2SWr&4'^-2-Methoxv-3-f4-ri'- mettivl-4'-f4-phenorv-ohenoxvVpentvlo3Cvl- 
pliCTVl}-propionic acid 
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Chirial 



The title compound was prepared in a manner analogous that Example 63, starting 
from the (2R,5iJ)-hexane-2,5-diol to give the final compound. ^H-NMR (200. 1 5 
MHz, CDQa): 73-7.2 (m, 2H), 7.14 (d, 2H, J= 8.6), 7.1-<6.8 (m, 9H), 4.4-4.3 (m, 
5 2H), 3.97 (dd, IH, J=7.6, 4.4), 3.39 (s, 3H), 3.08 (dd, IH, J=I4.2, 4.4), 2.95 (dd, IH, 
J=14.4, 7.6), 2.0-1.7 (m, 4H), 1.31 (d, 6H, J=6.2) ppm. 

Example 70 

(2SUI ' S.4* SV3- l4>r4-f4-Ben20vUDhenoxvVl -methvl-pentvloxv1-phenvU-2- 
10 metfaoxv-propionic acid 




The title compound was prepared in a manner analogous that Example 63, starting 
from tihe (2/?,5iJ)-hexane-2,5-diol to give the final compound. 'H-NMR (200.15 
MHz, CDCls): 7,8-7.7 (m, 4H), 7.6-7.5 (m, 3H), 7.13 (d, 2H, J= 8.6), 6.90 (dd, 2H, 
15 J=7.0, 2.0), 6.79 (d, 2H. J-8.6), 4.51 (c, IH, J=6.0), 4.35 (c, IH. J= 6.0), 3.98 (dd. 
IH, J=7.2. 4.8), 3.39 (s. 3H). 3.08 (dd. IH, J-14.4, 4,8). 2.95 (dd, IH, J=14.4. 7.2), 
2.0-1.7 (m, 4H), 1.35 (d, 3H, J=6.0). 1.30 (d, 3H, J=6.0) ppm. 

Example 71 

20 f2SWr^.4^i gV2-Methoxv-3-l4-ri'-me1hvl-4*-f4-phenoxv-phenoxvVpentvlo^^ 
phenvn-propionic acid 
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0 




The title compound was prepared in a mEumer analogous that Example 63, starting 
from fbe (ZS',55)-hexane-2,5-diol to give die final compound. 'H-NMR (200. 1 5 
MHz. CDCI3): 7.3-7.2 (m, 2H), 7.14 (d, 2H, J= 8.4), 7.1-6.7 (m, 9H), 4.4-4.2 (m, 
5 2H), 3.96 (dd, IH, J=7.4, 4.4), 3.37 (s, 3H), 3.07 (dd, IH, J=14.4, 4.4), 2.93 (dd, IH, 
J=14.4, 7.4), 2.0-1.6 (m, 4H), 1.30 (d, 6H, J=6.0) ppm. 

Example 72 

f2SVri'i?.4'.RV3-^4-r4-<^4-Benzovl-phenoxvVl-meflivl-pentvloxv1-phenvn-2- 
10 metfaQ?Ky-prQpiQmP agjid 




Hie title compound was prepared in a manner analogous fiiat Exaiiq>Ie 63, starting 
from the (2S,5iS)-hexane-2,5-diol to give Ifae final compound. 'H->]MR (200.15 
MHz, CDaa): 7.8-7.5 (m, 3H), 7.5-7.4 (m, 3H), 7.06 (d, 2H, J= 5.6), 6.82 (d, 2H, 
15 JN6.0), 6.71 (d, 2H, J=5.8), 4.44 (c, IH, J=3.6). 4.28 (c, IH, J= "3.6). 3.88 (dd, IH. 
J=9.6, 2.8), 3.29 (s, 3H), 2.98 (dd, IH. J=9.6, 2.8), 2.86 (dd, IH, J=9.6, 5.0), 1.9-1.6 
(m, 4H), 1.27 (d, 3H, J=4.0), 1.21 (d, 3H, J«4.0) ppm. 

20 Example 73 

aSUl '^.2'^-2-Me flioxv-3-{4-ri '/ ? '->liniattiv1-/ 4-ohenoxv-phenoxvVe1hoxvll- 
phenvl) -propionic acid 
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OH 



f2R.3g)-3-f4-Phenoxy-pheaoxvVbutan-2-ol 



OH 



A solution of (2R,3R)-butane-2,3-diol was monoprotected with teit- 



10 



15 



butyldimefhylsilyl chloride using the Standard Procedure D, after purificatioii by 
chromatography, the compound was coupling with 4-phenoxyphenol using Staudard 
Procedure B (in THF) and deprotected with tetrabutylamonimn fluoride as Standard 
Procedure E to give the title compound as an oiL MS (ES) for CieHnOs [M-HNH4]^: 
276.2. 

StepB 

f li^,2iy>-Toluene-4"Sulfonic acid l-methvl*2-f4-phenoxv-phenoxvVpropvl ester 



To a solution of compound from Step A (1 eq) in neat pyridine, p-Toluenesulfonic 
chloride (1 .5 eq) was added and the mixture reaction was stirred at room 
temperature over two days. The reaction was quenched with HCl IN and extracted 
with ethyl acetate and washing the organic layers with brine (3 times). The oxganic 
layers were dry and concentrated in vacuo to give a residue which was purified by 
silicagel chromatography to give the title product. MS (ES) for CziHoAOsS 




[M+NH4f : 430.1. 
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StepC 

(2SUI *S.2'SV2-Methoxv-'=^-{4-f 1 ^ l'-r^^^l1 ethvl-f4-phenoxv-^3henoxvVethoxvn- 
phmvU-TOOPioiiic acid eflivl ester 



A solution of (lR,2S)-Toluene-4-sulfonic acid l-inethyl-2-(4-phenoxy-phenoxy)- 
propyl ester from above Step (1 eq), potassium carbonate (3 eq) and 25) 3-(4- 
Hydroxy-phenyl)-2-metlioxy~propionic acid ethyl ester (1 eq) in acetomtrile was 
refluxed overnight The solution was evaporated to dryness and cbromatographied to 
10 get the title compound. MS (ES) for C27H30O7 [M+ NHL*]'*': 482.4. 

StepD 

f2SWrS,2'SV2-Me1iioxv-3-M-ri\2>. ^ethvl-f4-phenoxv^^^^ 
phenyl} -propionic acid 
IS The title compound was prepared using the Standard hydrolysis Procedure C to give 
the final product as an oil. ^H-NMR (CDCls. 200,15 MHz): 7.34-7.26 (m, 3H), 7.16- 
6.83 (m, lOH), 4.58-4.41 (m, 2H). 3.98 (dd, IH, J==7.3, 4.3), 3.39 (s, 3H), 3.14-2.89 
(m, 2H), 1.35 (d, 6H, J=6.2). MS(ES) for C26H28O6 [M+NH4]+: 454.3, [M-H].: 
435.1. 

20 

Example 74 

f 2SV2-Methoxv-l4-r2-metfavlen-3-f4-phenoxv-phenoxvVpropoxv lVphenvl> - 
pjcppionic acid 



O 



5 





Chiral 



25 
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Step A 

2-f4-Phenoxv-phenox:vmethvlVpicyp'-2-eii-l-ol 



A solution of triphenylphosphine (1 eq) in toluene at 0^ C was treated with 
5 diefliylazodicatboxylate (1 eq) and stiired for 20 min. Then a solution of 4- 
pehoxyphenol and 2-Me1faylene-prqpane-l,3-^ol in toluene was added to the 
solution and tibe mixture reaction was stiired ovemigiit. Concentrated to dryness and 
chromatograpbied to give fiie title compound. 

10 StepB 

f 2SV2-Methoxv- {4-|'2-metfavlen-'3-f4-phenoxv-phenoxvVpropoxvl]-phenvl} - 
propionic add ethyl ^r 



CH2 




The title compound was prepared using Standard Mitsounobu coupling conditions 
15 B. 

StepC 

f2S)'2-Methoxv- {4-f2-methvIen-3-f4-phenoxv-phenoxYVpropoxvn-phenvll - 
propionic acid 

20 The title compound was prepared by using the Standard Procedure for hydrolysis C 
to give the final product as an oil. ^H-NMR (CDCI3, 200.15 MHz): 8.09 (s, IH), 
7.34-6.86 (m, 13H), 5.41 (s, 2H), 4.62 (s, 4H), 3.98 (dd, IH, J=7.5, 4.6), 3.40 (s, 
3H), 3.09 (dd, IH, J=14.5, 4.6), 2.97 (dd, IH, J=14.5, 7.5). 



25 
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Example 75 

f2SV2>Methoxv-(4-r2>oxo-3-f4>T)henoxv-pheno3cvVpropoxvl %T^^^ 
acid 



5 A solution of (2S)-2-Mefhoxy- {4-[2-me1iiyleii-3-(4-phenoxy-phenoxy)--propoxyl]- 
plienyl}-propiomc acid from Example 74, in dichloromefhane at -78®C was treated 
with ozone untill the solution turned blue. Washed with brine, diy and concentrated 
to dryness to give the title compound. ^H-NMR (CDCI3, 200.15 MHz): 7.35-6.83 
(m, 13H), 4.86 (d, 4H, J=3.0), 3.98 (dd, IH, J=7.3, 4.3), 3.40 (s, 3H), 3.10 (dd, IH, 
10 J=14.2, 4.0), 2.97 (dd, IH, J=14.5, 7.3). MS(ES) for C25H24O7 [M-fNH4f : 454.2, 
IM-SJ: 435.2. 

Example 76 

(2SV2-Me1faoxv-3>M>r3-f4-phenoxv--pheno xvmethvn-benzvloxv1-phenvll- 
15 propionic aci 



The title compound was prepared in a maimer analogous Ifaat Example 74, starting 
from (3-Hydroxym6thyI-pheiiyl)-me&ano] to give flie final compound. ^H-NMR 
(200.15 MHz, CDCla): 7,50 (s, IH), 7,40 (s, 2H). 7,28 (d. 2H, J«8.6), 7.17 (d, 2H, 



20 J=8.6), 7.1-6.9 (m, lOH), 5.06 (s. 4H), 3.99 (dd, IH, J=7.2, 4.4), 3.40 (s, 3H), 3.10 
(dd, IH, J«14.4, 4.6), 2.97 (dd, IH, J=14.2, 7.4) ppm. 





Chi'ral 



Example 77 

f 2S)-2-MethoxV''3- (4-r2-f 4-phenoxv-phenoxvmethylVbenzvloxv1-phenvl> 
25 propionic acid 
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The tifle compound was prepared in a manner analogous that ETcan^le 63, starting 
from (2-Hydioxymefhyl-phenyl)-mefbanol to give fhe final compound. ^H-NMR 
(200.15 MHz, CDa3): 7.5-7.4 (m, 2H), 7,4-7.3 (m, 2H), 7.28 (d, 2H, J=8.0), 7.16 
5 (d, 2H, J=8.6), 7.1-6.9 (m, 9H), 5,14 (s, 4H), 3.95 (dd, IH, J=7.4, 4.6), 3.37 (s, 3H), 
3.07 (dd, IH, J=14.2, 4.4), 2.94 (dd, IH, J==14.2, 7.6) ppm. 

Example 78 

f2SV2-Metfaoxy-3- {4-[3-f4-phenoxy-phenoxy Vphenoxv]-phenvlKpropionic acid 




Step A 

f2SV3-r4-f3-Bromo-phenoxvVphenvn-2-methoxv-nroDiomc acid ettivl ester 




An ovendried resealable Schlenk tube was fitted with a rubber septum and was 
15 cooled to room temperature under N2 purge. The tube was charge with 

Pd(OAc)2(2.0 mol%), 2-(ditert-butylphosphino)biphenyl (0.03 eq), potassixunm 
phosphate (2 eq), 1,3-dibromobenzene (1 eq) and (2S) 3-(4-Hydroxy-phenyl)-2- 
methoxy-propionic acid ethyl ester (1,2 eq). The tube was capped with the septum 
and purged with N25 and then toluene was added through the septum. The tube was 
20 sealed with a teflon screwcap, and the reaction mixture was stirred at 100**C for 16 
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hours. The solvent was removed and Ihe residue was purified by chromatography to 
afford the title compound. 



StepB 

5 r2SV2-Metfaoxv-3-/4-r3-f4-phenoxv-phenoxvVphenoxv1-Dhenvl) -propionic acid 



The title compoimd was porcepared using the same coupling procedure described 
. above for Step A wifli 4-phenoxyphenol and (2S)-3-[4-(3-Bromo-phenoxy)-phenyI]- 
10 2-methoxy-propionic acid ethyl ester. 

StepC 

f2S>-2-Methoxv-3- {4->[3-f4-phenoxv-phenoxy)-phenoxy}-phenvl) -propionic acid 
The tifle compound was prepared from Step B by using Standar Procedure for the 
15 hydrolysis C. MS (ES) for C28H24O6 [M+Naf : 479. 

Example 79 

f2S)3-r3V3-Benzovl-phenoxvmethvIVbi phenvM-vl]-2-metfaQxv>prQpionicacid 



ethvl ester 





OH 



20 Step A 

(2SV3-(3'-Hvdroxvmethvl-biphenvl-4»vlV2-methoxv-propionic acid ethvl ester 



wo 02/100813 



PCT/US02/16950 



-148- 




A solution of (2S) 2-Mefhoxy-3-(4-trifluoromefhanesiilfonylo3Ey-pheny 

acid efhyl ester (Example 1, Step A)(150 mg, 0.42 nimol)» S-fonnylphenyl boionic 

acid (126 mg, 0.842 mmol) and tetralds(friphenylphosplune)-palIadiiun (0) (IS mg, 

5 .0.013 nunol) in 1 1 ml of a mixtuie 20: 1 toluene/efhanol togetib^ with 2 ml of a 2N 
NaiCOa was heated to 120°C for 6 hours under nitrogen atmosphere. The reaction 
mixtuie was cooled to room temperature and dilute with EtOAc (20 ml). It was 
washed with H2O (3x5ml) and sodium tartrate (3x5 ml). The combined organic 
layers were dried (MgS04X filtered and concentrated in vacuum. The resultant 

10 cmde was purified by column chromatography (silica gel, hexanes/eihyl acetate 

3:1). Fractions corresponding to the desired conq)ound (RfC 0.27) were collected and 
concentrate to dryness. The product was dissolved in MeOH cooled at 0°C and 
sodium borohydride (3 eq) was added. The solution was stirred for 1 h. and then 
diluted with Ethyl-acetate (20 ml). It was washed with H2O (3x5ml) and 

15 NaHC03(3x5 ml). The combined organic layers were dried (MgS04), filtered and 
concentrated in vacuum. The resultant cmde was purified by column (silica gel, 
hexanes/ethyl acetate 2:1). Obtained a colorless oil (60 mg, 45%). ^H-NMR (200.15 
MHz, CDCI3): 5 7.55-7.23 (m, 8H), 4.71 (s, 2H), 4.18 (q, 2H, J- 7.0), 3.93 (dd, IH, 
js=7.3, 5.6), 3.35 (s, 3H) 3.05 (s, IH), 3,02 (s, IH), 1,25 (t, 3H, /-7.25) 

20 

StepB 

(2SV3-r3'-f3-Benzovl-phenoxvmethvlVbiphenvl'4-vlV2-methoxv-propionic acid 
The title compound was prepared from (2S) 3-(3'-Hydroxymethyl-biphenyl-4-yl)-2- 
methoxy-propionic acid elhyl ester (Step A) and 4-HidroxybenzophenoBe via the 
25 standard Mitsunobu coupling-hydrolisis procedure (Standard Procedure A) to 

produce a white oily solid. ^H-NMR (200.15 MHz, CDCI3): 5 7.83-7,33 (m, 15H), 
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10 



15 



20 



7.03 (d. 2H.^8.1), 5.17 (s, 2H), 4.07 (dd. IH, J^6.9, 3.7), 3.40 (s, 3H), 3.16 (dd, 
IH, •^14.1. 3.6). 3.06 (dd, IH, 7=14.1, 7.0). 

Example 80 

(2SV3-f4'-f4-BeiizovI-T3henQxvme1iwlVbiphenvl-4-vl1^ 



Step A 

f2SV3-f4^-Hvdroxvmeth vl-biphenvI-4-vlV2-metfaoxv-pT^^^ acid ethvl ester 



A mixture of (2S>2-Methoxy-3-(4-trifIuoromefhane8ul fonyloxy-plienyl)-propionic 
acid ethyl est^ firom Example 1, Step A (1 eq), 1etra]ds(tripheiiylphosphine) 
palladiiim(0) (0.03 eq), sodium carbonate (l.S eq) and 4- 

hydroxymethylphenylboronic acid (2 eq) in Tohzene/Etibanol (20:1) was lefliixed till 
the reaction is completed by TLC. The mixture was diluted with ethyl acetate, 
extracted and washed with water, NaHCOa, sodium tartrate and brine. The organic 
layer was concentrated to dryness and chromatographied to afiford the title 
compound. 

StepB 

f2SV3-r4'-f4>Benzovl-phenoxvmet hvlVbiphenvl-4-vl]-2-methoxv-piopio acid 
(2S)-3-(4'-Hydroxymefliyl-biphenyl-4-yl)-2-meflioxy-propionic acid ethyl ester ftom 
Step A, was treated with 4-hydToxybenzophenone under the standard Mitsounobu 
coupling procedure B (THF). The product obtamed after chromatography was 
hydrolyzed using the Standard Procedure C to get the title compound. *H-NMR 




O 



Chlral 




O 
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(CDOa, 200.15 MHz): 7.86-7.73 (m, 4H), 7.63-7.43 (m, 9H), 7.34-7.29 (m, 2H), 
7.05 (d, 2H, J=9.1), 5.18 (s, 2H), 4.06 (dd. IH, J=7.3, 4.0), 3.42 (s, SH), 3.20 (dd, 
IH, J=14.5, 4.0), 3.06 (dd, IH, J=14.5, 7.3). MS (ES) forCaoHaeOs |M+Hf : 467.2, 
[M+Naf : 489.2. 

Example 81 

f2SWl'ig*3'J?*^3-l4-r3'-mrpheiwl-4-vloxvVr-cvclopeiitvW1-ph^^ 

mefapyy-p)i;9pjt<?pip apjjd 




Ste p A 

(ljtg.3j?S)-3-ftfyf-Biity1-dimgfty?-9flapyto)-pyclopenii^^ 




To a solutum of iac-l,3-pentanediol (0.46 g, 4.5 mmol) in 23 mL ofTHF at 0°C was 
15 added sodium hydride (0.18 g, 4.5 mmol, 60% oil dispersion). The mixture was 
stirred at 0 "C for 1 h. 7erf-butyldimefhylsilyl chloride (0.678 g, 4.5 mmol) was 
added, and the mixture was stined ovemi^t at room temperature. The mixture 
campounds were concentrated and purified by silica gel chromatography (silica gel, 
hexanes/e&yl acetate 3:1) to give 0.682 g, of the title compound trans and 0.157 g 
20 (6%) of the oth^ cis isomer (Ut*,3.S*')-3-(tert-Butyl-dimeflQrl-dlanyloxy)- 

cyclopentanol. 'H-NMR (200.15 MHz, CDCla): 6 4.48-4.36 (m, 2H), 2.19-1.89 (m, 
2H), 1.85-1.79 (m, 2H), 1-58-1.46 (m, 2H), 0.89 (s, 9H), 0.04 (s, 6H). 



StepB 

25 flJi*.3^Vr3-fBiphenvl-4-vloxvVcvclopentvloxvl-tCTt-butvl-dimethyl-silane 
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A solution of triphenylphosphiae (0.195 g, 0.742 mmol) in 5 mL of dry THF was 
treated at 0° C with diethylazodicarboxyJate (0.1 17 mL, 0.742 mmol) and stirred for 
20 min. A solution of (li?*, 3i?*)-3-(tert-butyldimethylsiIanyloxy)cyclopentaiiol 
5 (0.146 g, 0.675 mmol) and 4-plienyl phenol (0.126 g, 0.0.724 mmol) in 5 mL of dry 



THF was added to the solution, and the mixture was stirred at room temperature 
overnight. The solution was concentrated under vacuum and purified by silica gel 
chromatography (silica gel, hexanes/ethyl acetate 6: 1, Rf 0.66). ^H-NMR (200. 1 5 
MHz, CDCI3): 5 7.58-7.29 (m, 7H); 6.93 (d, 2H,>=8.92), 4.76-4.65 (m, IH), 4.32- 
10 4.21 (m, IH), 2.38 (qn, IH, 7^7.0), 2.04-L94 (m, 2H), 1.87-1.78 (m, 3H), 0.90 (s, 
9H), 0.07 (s, 3H), 0.06 (s, 3H). 

StepC 

flig*.3.g*V3-fBiDhenvM-vloxvVcvclopentanol 



(lJ?*,35*)-[3-(BiphenyM-yloxy)-cyclopentylo5Qr]-tert-bu1yldimethylsilm (0.25 g, 
0.67 nnnol) was dissolved in 2 mL of THF and tetrabutylammonium fluoride (0.67 
mLj IM in THF) and stirred at room temperature for 2 hours. The solution was 
diluted with 15 mL of diethyl ether and washed with IN HCl (2 x 15 mL). The 



silica gel chromatography (silica gel, hexanes/elhyl acetate 3:1, Rf 0.09) to give the 
product (100 %). ^H-NMR (200.15 MHz. CDCl^): 5 7.58-7.26 (m, 7H), 6.95 (d, 2H, 
y=8.9), 4.92-4.84 (m, IH), 4.40-4.38 (m, IH), 2.18-1.92 (m, 7H). 



15 




20 organic layer was dried (MgS04) and concentrated. The residue was purified by 



25 
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StepD 

QSWrjg*,2^jg*)3>l4-r3-ffiiDhenvl-4->vloxv)^vclopentvloxv1-ph 
propionic acid 

The title compound was prepared from (lii*,3iS*) 3-CBiphenyl-4-yloxy)- 
5 cyclopentanol and (2S)-2-methoxy-3-hydroxyphenylpropiaiuc acid ethyl ester via 
the Standard Procedure A. Oily solid. ^H-NMR(CDCl3, 200.15 MHz): 5 7.57-7.29 
(m, 7H), 7.15 (d, 2H, J^8.6). 6.94 (d, 2H, ^8.9), 6.81 (d, 2H, /=8.6), 4.99.4,91 (m, 
2H), 3.99 (dd, IH, ^7.3, 4.6), 3.41 (s, 3H), 3.10 (dd, IH, ^14.2, 4.6), 2.96 (dd, IH, 
>=14.5, 7.3), 2.31 (t, 2H, J^.8), 2.26-1.97 (m, 4H). 



Example 82 

f2SWrig*3>>g'^3-f4-r3'-ffiiphenvl-4-vlQXvVrK)vclonentvW^^ 
methoxv-p ropionic acid 



The title compound was isolated from Example 81, Step A in a 6 % 3deld. 
20 StepB 

aS)>a*j?^3^iS^B-M-r3*-miphenvl-4-vloxvVr-cvclopentvloxv1-^^^ 
melfaoxv-propionic acid 

Hie title compoimd was prepared starting from compomid from Step A and 
following the same procedure as in Example 81, to give the final product. MS (ES) 
25 for C27H28O5 pM+NH4j+: 450.2, [M+Naf : 455^3. 



10 




15 StepA 

flJ?*-3S*^-3-/tert-Butvl-dimefhvl-5rilanylQyv).cvclopentanQ 




'3 
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Example 83 

QSVfl'jt*.3^i?*V2-Me1hoxv-3W4-r3'-f4--phenoxv-phenoxv^ 
phenvU-propionic acid 



A solution of triphenylphosphine (0.634 g, 2,23 nunol) in 15 mL of dry THP was 
10 treated at 0** C with dlelliylazodicarboxylate (0.2.45 mmol) and stirred for 20 min. A 
solution of (2S)-2-n]ethoxy-3-hydroxyphenylpropion2C acid ethyl (2.23 mmol) and 
lii* 3i?*-ter/-butyldimethylsylnalyloxy-cyclopentanol (0.245 mmol) in 5 mL of dry 
THF was added to the solution, and the mixture was stirred at room temperature 
overnight The mixture was concentrated under vacuum and the residue was 
15 purified by silica gel chromatography. 



StepB 

f2SWi;;*35*V3-r4>(3^-Hvdroxv>l^cvclop entvloxvVphenvl1-2-m^ 
acid e&vl ester 




Chirai 



5 Step A. 

f2SVfli^*.35*V3-f4-r3'>(/gr/-Butvl--dimethvl-silanvloxvVr-cvcto^^ 
phenyl} -2-metfaoxv-propionic acid ethvl ester 





Q 



CH 



'a 



20 
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The title compound was prepared fblowing the Standard Procedure E to give the 
product 

StepC 

phenvU-propionic acid 

(2SHli?*,35*)-3-[4<3*-Hydroxy-r-cyclopentyloxy)-phenyl]-2-mefto^^ 

acid ethyl ester from Step A, was treated with 4-phenoxyphenol under the standard 

10 Mitsounobu coupling procedure B (THF). The product obtained after 

chromatography was hydrolyzed using the standard hydrolysis procedure C to get 
Ihe tide compound. ^H-NMR (CDCI3, 200.15 MHz): 7.34-7.26 (m, 2H), 7.17-7.04 
• (in, 3H), 7.00-6.92 (m, 4H), 6.88-6.78 (m, 4H), 4.94-4.89 (m, 2H), 3.99 (dd, IH, 
J=7.3, 4.3), 3.41 (s, 3H), 3.10 (dd, IH, J=14.2, 4.6), 2.96 (dd, IH, J=14.2, 7.3), 2.28 

15 (t, 2H, J=^.8), 2.21-1 .89 (m, 4H). MS (TBS) for CzjHzeOe [M+NH4]^- 466.2, 
[M+Naf: 471.2. 

Example 84 

f2SVf 1 'R*.3 V3- ( 4-f 3-^4-Benzovl-phenoxvWvclopentvloxv]>phenvl>-2> 
20 p^ethoxy-piDpjjonic acj4 




Chiral 

The title compound was prepared as manner analogous in Example 83, startiiig from 
(li?*,3it*)-3-(tert-Btt1yI-dimefliyl-siIanyloxy)-cyclopentanol and 4-hydToxy 
nezophenone. ^H-NMR (CDQa, 200.15 MHz): 7.83-7.73 (m, 4H), 7.56-7.42 (m, 
25 3H), 7.15 (d, 2H, J=8.3), 6.92 (dd, 2H, J==7.0, 1.9), 6.80 (d, 2H, J=8.6), 5.03-5.01 
(m, IH), 4.96-4.92 (m, IH), 3.98 (dd, IH, J=7.3, 4.6), 3.39 (s, 3H), 3.09 (dd, IH. 
J=14.5, 4.6), 2.95 (dd, IH, J=14.2, 7.3), 2.40-1.91 (m, 6H). MS (ES) for CasHagOe 
[M+Hr: 461.2, [M+Naf: 483.2. 
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Example 85 

f2SWrR*J'R*V2-Methoxv-3-f4-r3-f4-phenvhceM-pheaoxvWvclop 
phenvU-propionic acid 




The title compoimd was prepared as maimer analogous in Example 83, starting from 
(li2*,3J2*)-3-(tert-Butyl-dimethyI-silanyloxy)-cyclopentanol and l-(4-Hydroxy- 
plienyl)-2'.plienyl-ethanone. MS (ES) for C29H30O6 [M+H]"^: 475.2, [M+Na]'': 497.2. 
^H-NMR (CDCI3, 200.15 MHz): 7.97 (d, 2H, J=8.9), 7.32-7,23 (m, 5H), 7.15 (d, 2H, 
10 J=8.6), 6.91-6.77 (m, 4H), 5.01-4.91 (m, 2H), 4.22 (s, 2H), 3.98 (dd, IH, J=7.3, 4.6), 
3.40 (s, 3H), 3.09 (dd, IH, J=14.2, 4.6), 2.96 (dd, IH, J-14.5, 7.3), 2.33-1.92 (m, 
6H). 

Example 86 

15 f2SWrjg.3'i S13-/4-f3^-fBiphenvl-4-vloxvVr-cvclopentvloxv^ 
prppionic acid 




20 Step A 

flS*.3S*V3-rBiphenvl-4-vloxvWvclopentanol 
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The title compound was prepared startmg from (li{'*',3S*)-3-(tert-Butyl-dimefbyl- 
silanylo?Q^)-cyclopentaiiol of Example 82, St&p A, and running a Standard 
Mitsoimobu coupling reaction B (toluene) with 4-phenylphenoL The product then 
5 was deprotected by Standard Procedure £ to give the compound after purification by 
chromatography. 

StepB 

f rS^S.3*SV3.3,3-Trifluoro-2-methoxy-2-phenvl->propionic acid 3*-»fbiphenvl-4- 
10 vloxvVl*-cvclopentvl ester 




A mixture of (lS*,3S*)-3-(Biphenyl-4-yloxy)-cyclopentanol 
From Step A (1 eq) with (iS)-<-)-a-methoxy-a-(tiifluorome11iyl)-phenylacetic acid 
(1 eq), DMAP (0.1 eq) and EDCI (1.2 eq) in dichloromethane was stirred at 36*=* C 
15 over night. The reaction mixture was cooled aad concentrated to dryness. 

Reconstituted in etiier and washed with HCl IN, and NaHCOa. Dry over MsS04 
and concentrated in vacuo to give a crude that was purify by sUicagel 
chromatography to give a diastereomeric mixture which was separated using chiral 
HPLC. 

20 



StepC 

( liS'.3iy)-3-flBiphenvl-4- vloxv^-cvclopentanol 
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To a solution of compound from Step C in etiianol an excess of NaOH IN was 
added and the mixture reaction was stirred at room temperature. The solution was 
concentrated in vacuo and diluted with farine. Extracted witti e&er and concentrated 
5 to yield the title compound. 



StepD 

f2SVfri?J>S^3-(4-r3^-ffiiphenvl-4-vloxvVr-cvclopentvloxvV^^^ 
propionic acid 

10 The title compound was prepared using the Standard Procedure for ^taounohu 
coupling-hydrolysis A in Toluene to give the final compound. MS (BS) for 
C27H28O5 [M+NH4r: 450.2. [M+Naf : 455.2. *H-NMR (CDCI3, 200.15 MHz): 7.56- 
7.28 (m, 6H), 7.15-7.08 (m, 3H), 6.95 (d, 2H, J=8.9), 6.84-6.73 (m, 2H), 4,81-4.79 
(m, 2H), 3.98 (dd, IH, J=7.0, 4.3), 3.40 (s, 3H), 3.10 (dd, IH, J=14.2, 4.0), 2.95 (dd, 

15 IH, J«14.2, 7.3), 2.58-2.44 (m, IH), 2,19-2.02 (m, 5H). 

Example 87 

(2SU1 ^,y.3 'R)3- {4-[3 ^-fBiphenvl-4>vloxvVl '-cvclopentvloxvVphenyl) -2-metfaoxv- 
propionic acid 

Step A 

rrR.2S3'RV3>3.3-Trifluoro-2-metfaoxv-2-phenvl-propionic acid 3'-fbiphenvl-4- 
vloxvVl *-cvclopentvl ester 
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O 



A mixture of (IS*, 3S*)-3-(Biphenyl-4-yloxy)-cyclopentanol 
from Step A (1 eq) with (5)-(-)-a-mettioxy-a-(trifluoromethyl)-phenylacetic acid (1 
eq), DMAP (0.1 eq) and EDCI (1^ eq) in dichloromethane was stirred at 36 °C over 
5 night. The reaction mixture was cooled and concentrated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Dry over MsS04 and concentrated 
in vacuo to give a crude that was purify hy silicagel chromatography to give a 
diastereomeric mixture which was separated using chiral HPLC. 

10 StepB 

f2SVfrS.3'RB>l4>r3*-nBiphenvl-4-vloxvVr-cvclopentv loxv%phenvn>^^^ 
propionic acid 

The title compound was prepared using the same procedures as in Example 86, 
Steps C and D, to give the final compound. MS (ES) for C27Ht2805 [M+NH4]"*': 
15 450.2, [M+Naf : 455.2. ^H-NMR (CDCI3, 200,15 MHz): 7.56-7.28 (m, 6H), 7.15- 
7.08 (m, 3H), 6.95 (d, 2H, J=8.9), 6.84-6.73 (m, 2H), 4.81-4.79 (m, 2H), 3.98 (dd, 
IH. J-7.0, 4.3), 3.40 (s, 3H), 3.10 (dd, IH, J=14.2, 4.0), 2.95 (dd, IH, J-14.2, 7.3), 
2.58-2.44 (m, IH), 2.19-2,02 (m, 5H). 

20 Example 88 

(2SUI 'S.VS)3-44-l3 '-miphenvl-4-v loxvVr-cvclopentvloxvl-phenvn>2-meflioxv- 
propionic acid 




Chlraf 
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The title compound was prepared from (2SHl*^*»2'i?*)3-{4-[3-(BipheiQrl-4- 
yloxy)-cyclopentyloxy]-phenyl}-2-methoxy-piopioiiic acid from 0, Step D, which 
was purified by chiral-HPLC to give the conespouding enantiomer. MS (ES) for 
C27H28O5 [M+NH4f : 450.2, [M+Na]*: 455,2. ^H-NMR (CDCI3, 200.15 MHz): 5 
5 7.57.7.29 (m, 7H), 7.15 (d, 2H, J=8.6), 6.94 (d, 2H, J=8.9), 6.81 (d, 2H, J=8.6), 

4.99.4.91 (m, 2H). 3.99 (dd, IH. J=7.3, 4.6), 3.41 (s, 3H), 3.10 (dd, IH, J-14.2, 4.6), 
2.96 (dd, IH, J=14,5, 7.3), 2.31 (t, 2H, J==4.8), 2.26-1.97 (m, 4H). 

Example 89 

10 (2S).(l'jg3'ig)3-{4-r3'KPiphenyH-YlQ?W)'r-9yc)iopefi^^^ 



The title compound was prepared from (2S)-(rJf*,2'ii*)3.{4-[3<Biphenyl-4- 
yloxy)-cyclopentylo3^]-phenyl}-2-metho3^-propionic acid from Example 81, Step 
IS D, which was purified by chiial-HPLC to give the corresponding enantiomer. ^H- 
NMR (CDCI3, 200.15 MHz): d 7.57-7.29 (m, 7H), 7.15 (d, 2H, J=8,6), 6.94 (d, 2H, 
J=8.9), 6.81 (d, 2H, J=8.6), 4.99-4.91 (m, 2H), 3.99 (dd, IH, J=7.3, 4.6), 3.41 (s, 
3H), 3.10 (dd, IH, J=14.2, 4.6), 2.96 (dd, IH, J=14.5, 7.3), 2.31 (t, 2H, J=4.8), 2.26- 
1.97 (m, 4H). MS (ES) for C27H28O5 [M+Naf: 455, 

20 

Example 90 

f2SVfl'Jg3',S^-3-f4-r3-.fBiphenvl-4-vloxvVr-cvclohexvloxvV 



O 




Chiral 



propionic acid 




25 
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Step A 

34tert-Butvl-dimethvl-^ilanvloxv)-cvclohexanol 

^ J CH3CH3 

The title compound was prepared following the Standar Procedure D for the 
monpprotection of diols, to give the product as a colorless oiL 

StepB 

[3-fl3q)henvl-4-vloxvVcvclohexyloxv]-tf ^-l^TiiY^-<^i me^ 




9H3 CHa 

10 The title compound was prepared using the Standard Procedure for Mitsounobu 
coi^ling B (Toluene) to give tiie product as a coloiless oil. MS ^S) for 
C24H3402Si: |M+Hf : 383.3. 

Ste p C 

15 3-^iphenvl-4-vloxv)-cvclohexanol 




The title compound was prepaxed by the Standard Procedure E for cleveage the 
protected alcohols to give a mixture of the four isomers of the compounds. The 
mixture was purified by silicagel chromatography to give tibe cozxesponding two 
20 isomm (trans). (15*,35*'>3-^iphenyl-4-yloxy)-cyclohexanol 'H-NMR (CHDCIS, 
500.00 MHz): 7.55 (d, J = 7.3 Hz, 2H); 7.51 (d, J = 8.5 Hz, 2H); 7.41 (t, J = 7,9 Hz, 
2H); 7.30 (t, J = 7.3 Hz, IH); 6.97 (d, J = 8.5 Hz, 2H); 4.74-4.72 (m, IH); 4.20-4. 15 
(m, IH); 2.09-2.04 (m, IH); 1.86-1.70 (m, 6H); 1.53-1.27 (m, 3H)ppm and 
(cis)(lR*,3S*)-3-03iphenyl-4-yloxy)-cyclohexanol 'H-NMR (CDC13, 500.00 
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MHz): 7.54 (d, J = 7.6 Hz, 2H); 7.51 (d. J = 8.5 Hz, 2H); 7.41 (t. J = 7.6 Hz, 2H); 
7.30 (t, J = 7.3 Hz, IH); 6.97 (d, J= 8.5 Hz, 2H); 4.39-4.36 (m, IH); 3.83-3.80 (m, 
IH); 2.31 (d, J= 12.3 Hz, IH); 2.04-1.85 (m, 4H); 1.72-1.34 (m, 10H)ppin. 



f lig JiSl-f2SV3 J J-Triflnoro-2-methoxv-2-pheiivl-propioii^^ acid 3-fbiphenvl-4- 
vloxvVl-cvcloliexvl estea: 



A mixture of (li?*,3iS*>3-(Biphenyl-4-yloxy)-cyclohexanol fix»m Step C (1 eq) wifli 
10 (jS)-(-)-a-m6fhoxy-a-(tiifluoromethyl)-phenylacetic acid (1 eq), DMAF (0.1 pq) and 
EDd (1 .2 eq) in dichloromethane was stored at 36^C over night. The reaction 
mixture was cooled and concentrated to dryness. Reconstituted in ether and washed 
with HCl IN, and NaHCOa. Dry over A&S04 and concentrated in vacuo to give a 
crude tiiat was purified by silica gel chromatography to give a diastereomeric 
15 mixture which was separated using chiral HPLC 

StepE 

flIL3SV3-fBiohenvl-4-vloxvWvclohexanol 



20 To a solution of compound fiom Step D in ethanol an excess of NaOH IN was 
added and the miTCture reaction was stirred at room temperature. The solution was 



5 StepD 
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concentcated in vacuo and diluted with brine. Extracted with ether and concentrated 



StepF 

5 f2SVfriS'J*igV3-M-f3'-ffiiphenvl>4-vloxvVr-cvclohexvloxv1-phenvn-2^ 
pyopjoqic ftci4 

The title compound was prepared using the Standard Procedure for Mitsounobu 
coupling-hydrolysis A in Toluene to give the final compound. ^H-NMR (CDCI3, 
10 200.15 MHz): 7.73-7.28 (m, 7H), 7.12 (dd, 2H, J=10.2, 8.6), 7.00-6.93 (m, IH), 
6.86-6.73 (m, 2H), 4.34-4.19 (m. 2H), 3.98 (dd, IH, J=7.3, 4.3), 3.39 (s, 3H), 3.09 
(dd, IH, J=14.2, 4.0), 2.94 (dd, IH, J=14.5, 7.3), 2.67-2.61 (m, IH), 2.27-2.18 (m, 
IH), 1.96-1.93 (m, IH), 1.71-1.54 (m, IH), 1.46-1.37 (m, 3H). 

15 Example 91 

f2S)-fr^.3^jgV3-(4-r3MBiplienvl-4-vloxvVr-cvclohexvloxv1-phenvn-2-methoxv- 



20 fl,y.3ig>-f2SV3,3.3-Trifluoro-2-metfaQXV-2-phenvl-T)ropiomc acid 3-fbiphenvl-4- 
vloxvVl-cvcloliexvl ester 



A mixture of (lli*, 3iS*)-3-(Biphenyl-4-yloxy)-cycloliexanol from Example 90, Step 
C (1 eq) with (5)-(-)-a-metho^-a-(trifluorometfayl)-plienylacetic acid (1 eq), 



to yield the tide conq)ound. 



propionic acid 




Chiral 



Step A 
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DMAP (0. 1 eq) and EDCI (1 .2 eq) in dichloromethane was stined at 36^C over 
night Hie reaction mixtuie was cooled and concentrated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Dry over MSSO4 and concentrated 
in vacuo to give a crude Hiat was purified by silicagel chromatography to give a 
5 diastereomeric mixture which was separated using chiral HPLC. 

StepB 

fl5,3ig>3-(Biphenvl-4-yloxy)-<?yclohexanol 



10 . 

The compoimd was prepared using the same procedure as in Example 90, Step E. 



r2SWl *53'ie)-3-{4-r3*-fBiphenvl-4-vloxvVl '-cvclohexvlQxvl-phenvl>>2-methoxv- 

15 propionic acid 

The title compound was prepared using the Standard Procedure for Mitsounobu 
coupling-hydrolysis A in toluene to give the final compound. ^H-NMR (CDCI3, 
200.15 MHz): 7.73-7.28 (m, 7H), 7.12 (dd, 2H, J-10.2, 8.6), 7.00-6.93 (m, IH), 
6.86-6.73 (m, 2H), 4.34-4.19 (m, 2H), 3.98 (dd, IH, J=^.3, 4.3), 3.39 (s, 3H), 3.09 

20 (dd, IH, J=14.2, 4.0), 2.94 (dd, IH, J=14.5, 7.3), 2.67-2.61 (m, IH), 2.27-2.1 8 (m, 
IH), 1.96-1.93 (m, IH), 1.71-1.54 (m, IH), 1.46-1.37 (m, 3H). 

Example 92 

f2SWr;t,3*jgV3-f4-r3^-miphenvM-vloxvVr-cvcl ohexvloxvVphCT^^ 
25 pyopiQpic acjd 




StepC 
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Chiral o 



OH 



10 



step A 

(lRJigV(2SV33,3-Trifluoro-2-methoxy-2-phenvl'-propiomc acid 3»(biphenvl-4- 
yloxy)-l-cvclohexyl ester 



A mixture of (lR*,3R*)-3-(Biphenyl-4-yloxy)-cyclohexanol (trans), from Example 
90, Step C (1 eq) with (5)-(-)-a-methoxy-a-(trifluoroxnethyl)-phenylacetic acid (1 
eq), DMAP (0.1 eq) and EDCI (L2 eq) in dichloromethane was stirred at 36^C over 
night The reaction mixture was cooled and concentrated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Dry over MsS04 and concentrated 
in vacuo to give a crude that was purify by silicagel chromatography to give a 
diastereomeric mixture which was separated using chiral HPLC. 

StepB 

(lJt.3igV3-fBiphenvl-4-vloxvVcvclohexanol 



The compound was prepared using the same procedure as in Example 90» Step E. 





20 
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StepC 



(2S)-(1 'A3 '^)-3-/4-r3 '-flBiphenvM-vloxv)-l '-cvclohexvloxv>phenvn-2-meflioxv- 
propionic acid 

The title compound was prepared using the Standard Procedure for Mitsounobu 
5 coupling-hydrolysis A in toluene to give the final compound. ^H-NMR (CDCI3, 
200.15 MHz): 7.57-7.27 (m, 7H), 7.13 (d, 2H, J=8.6), 6.96 (dd, 2H, J=6.7, 2.1), 6.83 
(d, 2H, J=8.9), 4.75-4.72 (m, 2H), 4.00-3.95 (m, IH), 3.38 (s, 3H), 3.09 (dd, IH, 
J=14.8, 4.3), 2.94 (dd, IH, J=14.5, 7.5), 2.12-2.05 (m, 3H), 1.80-1.78 (m, 5H). 

10 Example 93 

f2SWrS.3*iSl-3-/4-r3'-nBiphenvl-4-vloxvVr-cvclohexvlox^^ 
propionic acid 



(l»y,3y>-f2S>-3.3.3-Trifluoro-2>methoxv-2-phenvl-propiomc acid 3-fbiphenvl-4- 
vloxvVl-cvclohexvl ester 



A mixture of (lR*,3R*)-3-(Biphenyl-4-yloxy)-cyclohexanol (trans), from Example 
20 90, Step C (1 eq) with (5)-(-)'a-me&oxy-a-(tri£luoromethyl)-phenylacetic acid (1 
eq), DMAP (0.1 eq) and EDCI (1.2 eq) in dichloromefhane was stkred at 36°C over 
night. The reaction mixture was cooled and conc^trated to dryness. Reconstituted 
in ether and washed with HCl IN, and NaHCOa. Diy over MsS04 and concentrated 




Chiral 



15 Step A 
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in vacuo to give a crude that was puiij^ by silicagel chiomatograpby to give a 

diasteneomeric mixture which was separated using cfairal HPLC. 

St^B 

ni?.3S)-3-rBiphenvl-4-vloxv'>*cvclohexanol 




"OH 



5 

The compound was prepared using the same procedure as in Example 90, Step B. 



f2SVf r &3* j^>3-{4-[3^-fBiphenvl-4>vloxvVl ^-cyclohexvloxvVphenvl>-2-me1hoxv- 

10 propiomc acid 

The title compound was prepared using the Standard Procedure for Mitsoimobu 
coupling-hydrolysis A in toluene to give ttie final compound. ^H-NMR (CDCI3, 
200.15 MHz): 7.57-7.27 (m, 7H), 7.13 (d, 2H, J=8.6), 6.96 (dd, 2H, J=6.7, 2.1), 6.83 
(d, 2H. J=8.9), 4.75^.72 (m, 2H), 4.00-3.95 (m, IH), 3.38 (s, 3H), 3.09 (dd, IH, 

15 J=14.8, 4.3), 2.94 (dd. IH, J-14.5. 7.5), 2.12-2.05 (m, 3H), 1.80-1.78 (m, 5H). 

Example 94 

f 2SV3-{4-r3-f 4-Benzovl-phenoxvVpropoxvlHphenvU -2-methoxy-propionic acid 



StepC 




20 



gtepA 

f 2SV3-r4-f ^grt-Butvl-dimeflivl-silanvloxvVphenvn-2-methoxv-propiomc acid 
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To a solution of (2S)-3-hydjxixyphenyl-2-inethoxy-propioiiic acid (7.30 g, 37.2 
mmol) in 40 mL of diy DMF was added r^rr-butyldimefhylsilyl chloride (11 .80 
78.2 nunol) and imidazole (S.32 g, 78.2 mmol). The solution was stirred at room 
temp^atuie overnight Water (40 mL) was added, and tiie aqueous phase was 
5 extracted with hexanes (40 mL). The organic layer was washed with water (SO mL), 
dried ^4gS04), and concentrated The crude material was dissolved in THF (20 
mL), and saturated NaHCOa solution (20 mL) was added. The resulting mixture 
was stirred for 2 hours at room temperature. The aqueous layer was extracted with 
ethyl acetate (40 mL), acidified to pH 3, and extracted again wilfa ethyl acetate (3 x 
10 40 mL). The combined organic layers were washed with brine (60 mL) and dried 



(MgS04), and concentrated to a yellow oil (1 1 .5 g, 99%). ^H-NMR (200.15 MHz, 
CDCI3): 6 7.09 (d, 2H, y=8.3), 6.76 (d, 2H, 7=8.6), 3.97 (dd, IH, >=7.5, 4.3), 3.38 (s, 
3H), 3.09 (dd, IH, 7=14.5, 4.3), 2.93 (dd, IH, 7=14.2, 7.3), 0.97 (s, 9H), 0.18 (6H, 
s). 



20 The reaction was carried out in a polypropylene syringe equipped with a 

polypropylene frit. Wang's resin (1 eq, ca. 1.2 mmol/g resin) was suspended in 
dichloromethane (0.05 M) and (2S)-3-[4-(/er^butyldimethylsilanyloxy) phenyl]-2- 
metfaoxypropionic acid (1.5 eq), disopropylcarbodiimide (2.0 eq), and a catalytic 
amount of dimethylaminopyridine were added. The mixture was shaken at room 

25 temperature overnight The reaction solvent was removed, and the resin was washed 
sequentially with CH2CI2 (2x), DMF (2x), CH2CI2 (2x), methanol, and CH2CI2 (2x). 
The resin was dried under vacuum for 5 hours. The resin was suspended in CH2CI2 
(0.05 M) and treated with acetic anhydride (5 eq) and a catalytic amount of 
dimethylaminopyridine for 2 hours. The solvent was removed and the resin washed 



15 



StepB 

Preparation of f2SV3-f4-f rgrr-Butvl-dimethvl-silanvloxv'>-phenvl]-2-methoxy- 
propionic acid linked to Wang's Resin 



O 
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sequentially with a mixture of 1:1 acetic acid/CHaCla (3x), CRzClz (2xX methanol, 
CH2CI2 (2x) and dried under vacuum ovemight to give (2S)-3-[4-(/err- 

bu1yldimethylsilanyloxy)phenyl]-2-mefboxypropionic acid linked to Wang's Resin. 

* 

StepC 

Preparation of (2SV3-f4-Hvdroxv-phenvn-2-meflioxv-propiopic acid linked to 
Wang's p.esln 




The reaction was carried out in a polypropylene syringe equipped with a 
10 polypropylene frit To a suspension of (2S)-3-[4-(tcit-butyldimethylsilanylo3cy)- 
phenyl]-2-methoxy-propionic acid linked to Wang's Resin (1 eq) in 
dichloromethane (0.05 M) was added tetrabutylammonium fluoride (ca 5 eq). The 
mixture was shaken at room temperature for 3 hours. The solvent was removed, and 
the resin was washed sequentially with CH2CI2 (2x), DMF (2x), CH2CI2 (2x), 
15 metfaanoU and CH2CI2 (2x), The resin was dried under vacuum ovemight to produce 
(2S) 3-(4-liydroxy-phenyl)-2-methoxy-propionic acid linlced to Wang's Resin. 
Cleavage of 20 mg of the resin in TFA/CH2CI2 1:1 followed by evaporation of the 
solvent produced (iS)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid as an oil. ^H- 
ISIMR (200.15 MHz, CDCI3): 5 7.10 (d, 2H, J=8.6), 6.76 (d, 2H, 7=8.6), 3.99 (dd, 
20 1H,>=7.0, 4.6), 3.41 (s, 3H), 3.10 (dd, 1H,7«14.5, 4.6), 2.95 (dd, IH, J=14.5, 7.5). 

StepD 

Preparation of r2SV3-f4-f3-Hvdroxv-propoxvVphenvn-2-methoxv-propionic acid 
linked to Wang's Resin 




H, 



The title compoimd was prepared from (2S)-3-(4-hydroxy-phenyl)«2-methoxy- 
propionic acid linked to Wang's Resin via Mitsunobu coupling (Standard Procedure 
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F) to xiroduce (2S)-3-[4-(3-hyclioxy-propoxy)-phBnyl]-2-methoxy-propioiu^ acid 
linked to Wang's Resin. Cleavage of 20 mg of the resin in TFA/CH2CI2 1 : 1 
followed by evapoiation of the solvent produced (2S)-3-[4-(3-hydro?cy-prqpoxy)- 
phenyl].2-metiioxy-pr<q>ionic acid as an oil. ^H-NMR (200. 15 MHz, CDQa): 8 7.16 
5 (d, 2H, J£=8.6), 6,82 (d, 2H, J^8.6), 4.56 (t, III, ^.2), 4.09 (2H, dd, 5.9), 
3.99 (dd, IH, J=6.7, 4.0), 3.90 (IH, t, >5.9), 3.40 (s, 3H), 3,10 (dd, IH, ^14.2, 
4,0), 2.96 (dd, IH, J=14.2, 7.3), 2.22 (qn, IH, >=5.9), 2.05 (qn, IH, /=5.9). 

StepE 

10 f2SV3-l4-r3-f4-Benzovl-phenoxvVpropoxv%phenv n-2-^me&oxv-propionic acid 
The title compound was prepared from (2S>-3-[4-(3-hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin via the Mitsunobu coupling- 
cleavage from the resin procedure (Standard Procedure G) to give 1.6 mg of a white 
soUd (6%). ^H-NMR (200.15 MHz, CDCI3): 5 7.82-7.72 (m, 4H), 7,57-7.43 (m, 

15 3H), 7.14 (d, 2H, 7=8.8), 6.96 (d, 2H, /=8.8), 6.84 (d, 2H, 7=8.8), 4.25 (t, 2H, 

y=6.0), 4.14 (t,2H, 7=6.0), 4.00 (dd, IH, 7=6.8, 4.6Hz), 3.41 (s, 3H), 3.]0(dd, IH, 
7=14.1, 4.6), 2.97 (dd, IH, 7=14.1, 6.8), 2.28 (qn, 2H, 7=6.0). 



Example 95 

20 f2SV3-f4-l3-[4-(4-Fluoro-beiizovlVphenoxv]-propoxv}-phenvlV2'-methoxV" 
propionic acid 




The title compoimd was prepared from (2S)-3-[4-(3-hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resm (Example 94, Step D) via 
25 Mitsunobu coupling with 4-hydroxybenzophenone and cleavage from the resin 

(Standard Procedure G) gave an oil (7%). *H-NMR (200. 1 5 MHz, CDCI3); 5 7.82- 
7.73 (m, 4H), 7.19-7.10 (m, 4H), 6.96 (d, 2H, 7=8.9), 6.84 (d, 2H, 7=8.9), 4.25 (t, 
2H, 7=6.0), 4.15 (t, 2H, 7=6.0). 4.00 (dd, IH, 7=6.7, 4.6), 3.41 (s, 3H), 3.10 (dd, IH, 
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^14.1, 4.6), 2.97 (dd, dd, J^U.l, 6.8), 2.28 (qn, 2H, J=6.0). MS (ES) for 
C26H25FO6 [M+H]*: 453.2, [M+Naf : 475.2. 

Example 96 

5 f2SV3>m3-f4-Benzvl-T>henoxvVTmiDoxv1-phenvU-2-^^ 

P 




The title compound was piepaied from (2S)-3-[4-(3-hydroxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid linked to Wang's Resin Example 94, Step D) via 
Mitsimobu coupling with 4-hydioxydiphenylmefhane and cleava^ firom the tesin 
10 (Standard Procedure G) produced a white solid (5%). *H-NMR (200. 1 5 MHz, 
CDCI3); 8 7.29-7.13 (m, 6H), 7.08 (d, 2H. J-8.9),'6.82 (d, 2H, J^8.6), 4.12 (t, 4H. 
J=6.2X 3.97 (dd, IH, 7=6.6, 4.0), 3.39 (s. 3H), 3.10 (dd, IH, J^14.2. 4.0), 2.95 (dd, 
IH, J=14.2, 6.6), 2.22 (qn, 2H, >=6.2). 

15 Kcample 9 7f2SV2-Methoxv-3-(4-r3-f3--pheiiv1aTnmo-phenoxvVpropoxv1-phenvn* 
propionic acid 



O 




Ihe title compound was prepared from (2S)-3-[4-(3-hydroxy-propoxy)-phenyl]-2- 
meflioxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
20 Mitsunobu coupling with 3-hydroxydiphenylamine and cleavage from the resin 

(Standard Procedure G) gave an oity solid (4%). ^H-NMR (200.15 MHz, CDCk): 8 
7.31-6.81 (m, 8H), 6.83 (d, 2H, ,^8,6), 6.65-6.62 (m, 2H), 6.48 (dd, IH, J^8.2, 2,1), 
4.12 (t, 4H, J^6.2). 3.99 (dd, IH, J-7.0, 4.4), 3.40 (s, 3H), 3.10 (dd, IH, 7=14.2, 
4.4), 2.95 (dd, IH, J=14.2, 7.0), 2,22 (qn. 2H, 7=6.2). 

25 

Example 98 

f2SV3-l4-r3-f4-Butvl-phenoxvVpropoxv1-phenvl l-2-methoxv-i3rDPionicaci 
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9 




The title compound was pxepaied from (2S)-3-[4-(3-Iiydroxy-piopo;Q0-pheDyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 4-n-butylphenol and cleavage from fbe xesin (Standard 
5 Procedure G) gave an oily soKd (7%). 'H-NMR (200.15 MHz, CDCh): 6 7.1 1 (dd, 
4H, J^12.7, 8.6), 6.82 (dd, 4H, 7=8.6. 3.2), 4.12 (t, 4H, X.2), 3.97 (dd, IH, 7=7,7, 
4.4). 3.38 (s, 3H), 3.30 (dd, IH, ^14.5, 4,4), 2.94 (dd, IH, 7=14.5, 7.7), 2.54 (t, 2H, 
7«7.7), 2.23 (qn, 2H, 7=6.2), 1.63-1,48 (m, 2H), 1.42-1.24 (m, 2H), 0.91 (t, 3H, 
7=7.2). 

10 

Example 99 

f2SV3-f4-l3-r4-f2-Pluoro-benzovlVpheno xvl-propoxy>-phenvn-2-me&oxv- 
propionic acid 



F O O 




15 The tifle compound was prepared from (2S)-3-[4-(3-Hydroxy-propo3q^)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin ^xmnple 94, Step D) via 
Mitsimobu coupling with 2-fluoro-4'-hydroxybenzophenone and cleavage from the 
resin (Standard Procedure G) gave an oily solid (7%). *H-NMR (200. 15 MHz, 
CpCla): 5 7.81 (dd, 2H, 7=8.8, 1.3), 7.54-7.45 (m, 2H), 7.28-7.09 (m, 4H), 6.94 (d, 

20 2H, 7=8.6), 6.83 (d, 2H, 7=^.6), 4.24 (t, 2H, 7=6.2), 4.14 (t, 2H, 7=6.2), 3.98 (dd, 
IH, 7=7,0, 4.6), 3.40 (s, 3H), 3.09 (dd, IH, 7=14.2, 4.6), 2.96 (dd, IH, 7=14.2, 7.0), 
2.28 (qn,2H, 7=6.2). 

Example 100 

25 f2SV2--Methoxy-3-{4-f3-f9-oxQ«9H-fluoren-2-vloxv^-proDoxv1-phenvl>-propiomc 
acid ' 
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The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-pheiiyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsimobu coupling with 2-hydroxy-9-fIuorenone and cleavage from the resin 
5 (Standard Procedure G) gave an oily solid. ^H-NMR (200,15 MHz, CDCI3): 7.59 (d, 
IH, J= 7.0); 7.43-7.37 (m, 3H); 7.26-7.13 (m, 4H); 6.98 (dd, IH, J= 8.1, 2.4); 6.85 
(d, 2H, J= 8.6); 4.17 (qui, 4H, J= 5.6); 3.99 (dd, IH, J= 7.0, 4,6); 3.40 (s, 3H); 3.10 
(dd, IH, J= 14.2, 4.6); 2.96 (dd, IH, J= 14.2, 7.0); 2.32-2.23 (m, 4H) ppm. 



Example 101 

f2SV2-Methoxv-3-f4-r3-f2-methvl-benTOthiaMl-5-vloxv^ 
propiomc acid 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2r 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 2-methyI-5-benzothiazolol and cleavage from the resin 
(Standard Procedure G) to give an oily solid. ^H-NMR (200.15 MHz, CDCI3): 7.65 
20 (d, 1 H, J=8.9), 7.36-7.35 (m, 1 H), 7.16 (d, 2 H, J=8.9), 7.03 (dd, 1 H, J=8.9, 2.4), 
6.86 (dd, 2 H, J=6.5, 1.9), 4.22 (t, 2 H, J=5.9), 4.18 (t, 2 H, J-6.2), 4.01 (dd, 2 H, 
J=6.4, 5.4), 3.43 (s, 3 H), 3.14-2.94 (m, 2 H), 2.87 (s, 3 H), 2.27 (qn, 2 H, J=6.2) 
ppm. 



wo 02/100813 



PCTAJS02/16950 



-173- 



Example 102 

f2SV2-Methoxv-3-f4-r3'^3-morpholin-4-vl-phenoxvVpropoxvV 
acid 

j? Chiral 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
meftioTty-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitswiobu coupling with 3-(4-motphoIino) phenol and cleavage from the resin 
(Standard Procedure G) gave an oily solid. ^H-NMR (200.15 MHz, CDCla): 7.32- 
10 7.23 (m, 1 H), 7.14-7.10 (m, 2 H), 6.84-6.69 (m, 5 H), 4.14 (q, 4 H, J=5.6), 4.02- 
3.94 (m, 5 H), 3.40 (s, 3 H), 3.33-3.28 (m, 4 H), 3.13-2.91 (m, 2 H), 2.23 (qn, 2 H, 
J=5.9) ppm. 



15 Example 103 

f2SV3-{4-r3-(Biphenvl-2-vloxvVpropoxvl-phenyl}-2-methoxv>propionic acid 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
20 Mitsunobu coupling with 2-phenylphenol and cleavage from the resin (Standard 
Procedure G) to give the title compound. ^H-NMR (200.15 MHz, CDCI3): 7.51- 
7.43 (m, 2 H), 7.38-7.29 (m, 5 H), 7.15-6.98 (m, 4 H), 6.79-6.72 (m, 2 H), 4.15 (t, 2 
H, J = 5,9 Hz), 4.04-3.96 (m, 3 H), 3.39 (s, 3 H), 3.15-2.90 (m. 2 H), 2.15 (qn, 2 H, J 
= 5.9 Hz) ppm. 



25 
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Bxample 104 

f2SV3-|4-r3-f 4-C^^clopentvl-phenoxvVpTopoxv1-phenvU-2-methoxv-propionic acid 



The title compoimd was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
5 melhoxy-propionic a6id linked to Wang's Resin ^Example 94, Step D) via 

Mitsunobu coupling with 4-(7clopentylphenol and cleavage from the resin (Standard 
Procedure O) gave an oily solid. 

. Example 105 

10 f2SV3-{4-f3-r4-Cvano-3-fluoro-phenoxvVpropoxv]-phenvil-2-methoxv-propiomc 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 



15 Mitsunobu coupling with 2-fluoro-4-hydroxybeiizoiiitrile and cleavage from the 
resin (Standard Procedure O) gave an oily solid. 



Exan^le 106 

f2SV3-f4-r3>(2.4-Difluoro-nhenoxvVpropoxv1-phenvn-2-methoxv-prQpiQmcacid 

9 Chlral 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
metho^Q^-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 2,4-difluorophenoI and cleavage from the resin (Standard 
Procedure G) gave an oily solid. 




acid 




methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 



20 
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Example 107 

f2SV2-Me 1hoxv-3-(4-r3-(4-tiifluoiome1hvl>phenoxvV^^ 
acid 




Chtral 



The title compound was prepared from (2S)-3-[4-{3-Hycirc)xy-propoxy)-phenyl]-2- 
methoxy.propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 4-trifIuoromediylphenol and cleavage from the lesin 
(Standard Procedure G) gave an oily solid. 



Example 108 

aSV2-Methoxv-3'-l4-r3-f3-trifluor omeflivl>phenoxvVpropoxv]-phenvl}-propiom 
acid 



15 The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid luiked to Wang's Resm (Example 94, Step D) via 
Mitsunobu coupling with 3-trifluoromefhylphenol and cleavage from the resin 
(Standard Procedure G) gave an oily solid. . 

20 Example 109 

(2SV2-Methoxv-3-l4>r3-(5-oxo>5.6,7,8-tetrahydro-naphthalen-2-vloxv)>i^^ 
phenvU -propionic acid 



10 



F 



Chiral 




Chiral 
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The tifle compound was prepared ftom (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 6-hydroxy-l,2,3,4-tetrahydronaphtalenone and cleavage 
firom the resin (Standard Procedure G) gave an oily solid. 

Example 110 

f2SV3-f4-r3"G,S-Difluoro-phenoxvVpropoxv1-phenvn-2-inethoxv-pTopiomcacid 




Chiral 



The title compound was prepared from (2S)-3-[4-(3-Hydrbxy-propoxy)-phenyl]-2- 
10 mefiioxy-pfopionic acid linked to Wang's Resin (Example 94, Step D) via 

Mitsunobu coupling with 3yS-difiuoioplienol and cleavage from the resin (Standard 
Procedure G) gave an oily solid. 



15 



20 



Example 111 

f2SV3-M-r3-asoouinolin-5-vloxvVpropoxvVphenvn-2-mel3ioxv-Dropio 




Chiral 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-pheiiyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsimobu coupling with S-hydroxyisoquinolyne and cleavage from the resin 
(Standard Procedure G) gave an oily solid. • 



25 



Example 112 

(2SV2-Methoxv-3-f4-r3-f4-trifluoromethoxv-phenoxvVpropoxv>phenvl>-propionic 
acid 
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The title compound was prepared Scorn (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsimobn coupling with 4-trifluoromethoxyphenol and cleavage from the resin 
5 (Standard Procedure G) gave an oily solid. 




10 



Example 113 

(2SV3-/4-r3-r4-CTtto ro-phenGxvVpropoxv]»phenvn>'2-methoxv-propionicacid 

Chiral 

"OH 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
metiioxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling wifli 4-£luoroph6nol and cleavage from the resin (Standard 
Procedure G) gave an oily solid* 



15 



20 



Example 114 

f2SV2-Methoxv-3-l 4-r3-f4-phmvlacetvl-phenoxvVpropoxvl-phenvl>-pK^ 
acid 




The tifle compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy>phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling withbenzyl-4-hydroxyphenylketone and cleavage from the 
resin (Standard Procedure G) gave an oily solid. 
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10 



15 



Example 115 

f2SV2-Me1hoxv-3-f4-(3-r4>fl-me&vl-l-phenvl-ethvlVphen^ 
pTopionic acid 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsnnobu coupling with 4-cumylphenol and cleavage from the resin (Standard 
Procedure G) gave an oily solid. 

Example 116 

f2SV2-Methoxv-3-{4-r3-(4H3XO-2>phenvMH-chromen-7-vloxvVpropox vVphenvl^ 
pyopiopic acjd 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propioruc acid linked to Wang's Resin (Example 94, Step D) via 
Mitsunobu coupling with 7-hydroxyflavon6 and cleavage from the resin (Standard 
Procedure G) gave an oily solid 

Example 117 

4-(3-f4-f2-Carboxv-2-methoxv-ethvn-phenoxv]-propoxv>-ben2oic acidbenzvl ester 



The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
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Mitsunobu coupling wilii benzyl 4-hydroxyb6nzoate and cleavage from ihe resin 
(Standard Procedure G) gave an oily solid. 

Example 118 

5 f2SV2-Methoxv-3-{4"f3-f4-oxo-2-phenvl-clM:oman-6-vloxvVpropoxvVphm^ 
propionic acid 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
10 Mitsunobu coupling with 6-hydroxyflavone and cleavage from the resin (Standard 
Procedure G) gave an oily solid. 

Example 119 

f2S)-2-Methoxv-3-l4->r3-f4-oxo-2-phenvl-cliroman>6->vloxvVpiDp^^^^ 
15 propionic acid 




Chiral 



o 



The tille compound was prepared from (2S)-3.[4-(3-Hydroxy-propoxy)-phenyl]-2- 
methoxy-propionic acid linked to Wang's Resin (Example 94, Step D) >da 
Mitsunobu coupling with 6-faydroxyflavanone and cleavage from the resm (Standard 
20 Procedure G) gave an oily solid. 

Bcample 120 

(2SV2-Methoxv--3-l4-r3-f4-oxo-2-phenvl^l m)man-7-vloxvVpropQXv]-^^^ 
propionic acid 
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The title compound was prepared ftom (2S)-3-[4-(3-Hydroxy-propoxy)-plienyl]-2- 
mefhoxy-propionic acid linked to Wang's Resin (Example 94, Step D) via 
Mitsimobu coupling with T-hydroxyflavanone and cleavage from the resin (Standard 
5 Procedure G) gave an oily solid. 

Example 121 

f2S V2-Metfaox:v-3 -f 4- {3-[4-(4-trifluoromethvl-phenoxv)-phenoxvl-propoxv V - 
phenvlVpropionic acid 




The title compound was pr^aied from (2S)-3-[4-(3-Hydroxy-prop<xxy)-plienyl]-2-- 
metho^Qr-prppionic acid linked to Wang's Resin (Example 94, Step D) via 
^tsunobu coupling with 4-(4-1rifIuoromethyl)phenoxyphenoI and cleavage from 
Ifae resin (Standard Procedure G) gave an oily solid. 

15 

Example 122 

(2S V3- -f 4-[2-f 4-benzovl-phenoxv^-ethoxv')-phenvU -2'-methoxv-propionic acid 




O 



Step A 

20 2-frgr^-Butvl-dimetfavl-silanvloxvVethanol 
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To a solution of ethylene glycol (1.00 g, 16.1 mmol) in THF (80 mL) was added 
NaH (0.65 mg, 16.1 mmol, 60% oil dispersion) at 0 °C. The reaction was stirred 1 

5 hour, ^err-butyldimethylsilyl chloride (2.3S g, 16.1 nunol) was added, and the 

reaction mixture was allowed to warm to room temperature. After 3 hours at room 
temperature, Na2C03 saturated solution (80 mL) was added, and the aqueous layer 
was extracted with ethyl acetate (3 x SO mL). The combined organic layers were 
washed with water (80 mL) and brine (80 mL), dried over (MgS04), and 

10 concentrated under vacuum. The reaction crude was purified by silica gel column 
chromatography (siUca gel, hexanes/ethyl acetate, 2:3) to produce 1 .93 g (85%) gf a 
yellow oil. %-lSlMR (200.15 MHz, CDCI3): 5 3.74-3.59 (m, 4H), 0.91 (s, 9H), 0.08 
(s,6H). 

15 StepB 

Preparation of f2SV3-l4-»f2-(ter^>Butvl-dimethvl-silanvloxvVe thoxvV 
melhoxv-propanoic acid linked to Wang's Resm 

O 



The title compoimd was prepared firom (2S)-3-(4-hydroxy-phenyl)-2-metho?Qr- 
20 propionic acid linked to Wang's Resm (Example 94, Step D) via the Mitsunobu 
coupling procedure with2-(/€r/-butyldnnethylsilanyloxy)ethanol (Standard 
Procedure B). 




'3 



StepC 

25 Preparation of f2SV3-r4-r2-Hvdroxvethoxv1-t)henvll-2-methoxv-propanoic acid 
linked to Wang's Resin 
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O 




10 



15 



The tWe compound was prepared fix)in 3-{4-[2-(^crt-bu1y- 
dimethylsflanyloxy)ethoxy]-phenyl}-2-metboxy-propanoic acid linked to Wang^s 
Resin when treated with tetrabutylatmnonium fluoride in THF as described in 
Standard Procedure B. Cleavage of 20 mg of the resin in TPA/CH2CI2 (1 :1) 
followed by evaporation of the solvit produced (2S)-3-[4-[2-hydroxy-ethoxy]- 
phenyl}-2-metfaox/-propanoic acid as an oil. ^H-NMR (200.15 MHz, CDCI3): 5 
7.16 (d, 2H, ^8.6), 6.85 (d, 2H, 7=8.9), 4.09-3.93 (m, 5H), 3.41 (s. 3H), 3,1 1 (dd, 
IH, J=14.5, 4.0), 2.97 (dd, IH, 7=14.5, 7.2). 

r2S)-3-{4-[2-f4-Ben2ovl-phenoxvVethoxv)-phenvl>-2-inetfaoxv-pTOpiomca 

O 



O 

The title compoimd was prepared firom (2S)-3-(4-hydroxy-phenyl)-2-methoxy- 
propionic acid linked to Wang's Resin via KdStsunobu coupling Standard Procedure 
G. Cleavage from the resin gave an oily solid. ^H-NMR (200. 1 5 MHz, CDCI3): 5 
7.84-7.72 (m, 4H), 7.60-7.41 (m, 3H), 7.18 (d, 2H, ^=8.6), 6.99 (d, 2H, J=8.9), 6.87 
(d, 2H, /=8.7), 4.43-4.32 (m, 4H), 3.96 (dd, IH, J=7.5, 4.6). 3.65 (s, 3H), 3.09 (dd, 
IH, J=14.2, 4.2), 2.95 (dd, IH, 7=14.2, 7.8)ppm. 

Example 123 

f2SV3-l4-f 2-fBiphenvl-4-vloxv'^-ethoxv')-plienvU -2-methoxv-pTopiomc acid 
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Step A 

fBiphenvl-4-yloxy)-acetic acid ethvl ester 




To a solution of 4-plienylphenol (1.02 g, 5.99 nimol) in 10 mL of DMF at -20 **C 
was added sodium hydride (0.24 g, 5.99 mmol, 60% oil dispersion) and the mixture 
stirred at 0°C for 30 min. 2-bromo6thyl acetate (0.66 tnL, 5.99 imnol) was added 
and the mixture stirred at room temperature overnight The solution was diluted 
10 with water (50 mL) and extracted with diethyl ether (3 x 20 mL). The combined 
extracts were washed with water (4 x 20 mL), dried (MgS04) and concentrated 
under vacuum. 0.63 g (41 %). ^H-NMR (CDCI3, 200.15 MHz): 7.57-7.50 (m. 4H), 
7.45-7.26 (m. 3H), 6.98 (dd. 2H, J-6.4, 2.1), 4.66 (s, 2H); 4.29 (q, 2H, J-7.3), 1.31 
(t,5H, J=7.3)ppm. 

15 

StepB 

2-flBiphenvl-4-vloxvVetfaanol 




To a solution of (Biphenyl-4-yloxy)-acetic acid ethyl ester (0.63 g, 2.46 imnol) in 
20 dry toluene (15 mL) at -78°C was added DIBAL-H IM in tolume (4.92 mL, 4.92 
mmol). The solution was stirred at-78°C for 1 hour, wanned to room temperature 
and qumched with mixture of a solution of sodium tartrate in water and etiiyl acetate 
for 1 hour. The layers were separated and the aqueous phase further extracted with 
ethyl acetate. The combined organic layers were dried (MgSOA), concentrated under 
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vacuum and the residue purified bu column chromatograpby (silica gel. 



hexanes/Ethyl acetate 4:1, Rf 0.1), 48%. "H-NMR (CDCla, 200.15 MHz): 7.58-7.26 
(m, 8H); 7.00 (d, 2H, /=8.6), 4.14 (t, 2H, >^.6), 4.02-3.98 (m, 2H); 2.04 (t, IH, 
J^5.4). 



StepC 

r2SV3-M-r2-fBiphenvM-vlo3cv>-ethoxv1-phen^>-2-metfaoxv-Dro 

The title compound was prepared from 2-(Biphenyl-4-yIoxy)-ethanol and (2S)-2- 
10 Methoxy-3-hydroxyphenyI propionic acid ethyl ester using the general procedure A 
(34%). ^H-NMR (CDCI3, 200.15 MHz): 8 7.55-7.49 (m, 41^; 7.43-7.35 (m, 2H); 
7.29 (d, IH, J=7.3); 7.15 (d, 2H, y=8.8); 7.00 (d, 2H, 7=8,8); 6,88 (d, 2H, 7=8.8); 
4.36-4.29 (m, 4H); 3.98 (dd, IH, 7=7.0, 4.4); 3.39 (s, 3H); 3.10 (dd, IH, 7=14.3, 
4.4); 2.95 (dd, IH, 7=14.3, 7.3)ppm. MS ^S) for C24H24O5 [M+NH4f : 410. 

15 

Example 124 

f2SV3-{4-f2-(Biphenvl-4»vloxvVacetyl]-phenvl}>2-metfaoxv-propionicacid 



H 

To a solution of (2S) 2-Methoxy-3-(4-trifIuorometibanesulfonyloxy-phenyl)- 
propionic acid ethyl ester (0. 100 g, 0.29 mmol)(Example 1 , Step A) in 10 niL of 
25 degassed piperidine, was added (trimethylsilyl)acetylene (99,6 mg, ^.015 mmol). 



5 




20 Step A 

f2S^ 3-f4-Ethvnyl-phenvlV2-methoxv-propionic acid ethvl ester 
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tetra]ds(trq)li6ny]^hosphme) Palladium (0) (0.017 g, 0.015 nimol), 
iriphenylpliosplmie (7.7 mg, 0.029 nunol) and cooper (T) Iodide (5.5 mg, 0.029 
mmol). The solution was stirred for 2 hours at llO^'C and ften cooled to room 
temperature. The solvent was evaporated under vacuum. The residue was dissolved 

5 in dry THF and 0,4 mL of a solution of tetrabutylamonium fluoride (i.O Min THF) 
and 0.02 mL of water were added. The mixture was stirred at room temperature for 
5 min. Hie solvent was evaporated under vacuum and the residue partitioned 
between water (20 ml) and dietibyl ether (20 mL). The layers were separated and the 
aqueous soluticm extracted twice with 20 ml of diethyletfaer. The combined oiganic 

10 layers were washed with 10% Na2C03 (6 x 20 ml) and brine (20 ml) and dried 
(MgS04). Concentration produced a yellow oil (38 mg, 56 %). ^H-NMR (200.15 
MHz, CDCI3): 8 7.95 (d, IH, J^73), 7.25 (d, IH, ^7.3), 4.18 (q, 2H, 3.97 
(dd, IH, ^7.3, 5.6), 3,36 (s, 3H), 3.05 (d, IH, J=5.3), 3.02 (d, IH, J^A Hz), 1.22 
(t,3H,>=7.25). 

15 

StepB 

(2S^ 3-(4-Acetvl-phenvlV2-methoxv-propionic acid ethvl ester 




To (2S) 3-(4-Ethynyl-phenyl)-2-methoxy-propionic acid efliyl ester (36 Mg, 0.15 
20 mmol) (Example 29, Step A) were added 4 ml of formic acid. The solution was 

stirred for 1 hour at 100°C and ften cooled to room temperature. The mixture was 
. taken up with methylene chloride and the solution was washed with water, sodium 

carbonate, and water, dried (MgS04) and the solvent was evaporated under vacuum. 

Obtained a brown liquid (0.035 g, 95 %). 'H-NMR (200.15 MHz, CDCI3): 5 7.43 (d, 
25 IH, ^7-3), 7.12 (d, IH, /=7.3), 4.18 (q, 2H, J^l.O), 3.97 (dd, IH, J=7.3, 5.6), 3,32 

(s, 3H), 3.06 (s, IH), 3.03 (d, IH, ^2.4 Hz), 2.56 (s, 2H), 1.22 (t, 3H, M7.2S). 

StepC 

(2S\ 3-r4-f2"Bromo-acetvlVphenvn-2-metfaoxv-propionic acid ethvl ester 
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O 




Powdered cupric bromide (62 mg, 0,28 mmol) was added portionwise to a solution 
of (2S) 3-(4-Acetyl-phenyl)-2-methoxy-propioBdc acid ethyl ester (35 mg, 0.14 
mmol) in CHCh (5ml) and ethyl acetate (5 mL). The solution was stirred for 1 hour 
5 at 65°C and then cooled to room temperature. The mixture was filtered and the 
solvent evaporated under vacuum. The residue was piuified by chromatography 
(silica gel, hexanes/Elhyl Eflier 8:2, Rf 0.20) to produce a colorless oil (25 mg, 
54%). ^H-NMR (200.15 MHz, CDCI3): 5 7.935 (d, IH, 7=7.3), 7.38 (d, IH, 7=7.3), 
4.50 (s, 2H), 4.12 (q, 2H, 7=7.0), 3.97 (dd, IH, 7=7.3, 5.6), 3.38 (s, 3H), 3.10 (s, 
10 IH), 3.06 (d, IH, 7=2.4 Hz), 1 SL2 (t, 3H, 7=7.25). 

StepD 

(2S) 3"{4-[2-(Biphen[vl-4>vl6xvVacetvn-phenyl}-2'methoxv-propionic acid 

15 The title compound was prepared from a solution of (2S) 3-[4-(2-Bromo-acetyl)- • 
phenyl]-2-methoxy-propiorac acid ethyl ester (25 mg, 0.076 mmol) in acetonitrUe (5 
ml). 4-phenylphenol (29 mg, 0.152 mmol) and K2CO3 (31,5 mg, 0.23 mmol) were 
added. The solution was stirred for 30 min at 80°C and then cooled to room 
temperature. The mixture was concentrated to dryness under vacuum and 

20 chromatographed in silica gel (hexanes/Ethyl ether 8:2 to 7:3). Fractions 

corresponding to the coupled conq>ound were collected (R|;0.27)and concentrated to 
dryness. The mi^cture thus obtained was dissolved in 4 mL of NaOH IN and 12 mL 
of Methanol and stirred at room tmxperatiire until TLC indicates the disappearance 
of starting material. The methanol was eliminated under vacmma and the aqueous 

25 solution diluted with 20 mL of brine and washed witii diethyl ether (3x15 rxiL). 
The aqueous phase was acidulated with HCl IN (until pH 3); extracted with ethyl 
acetate (3x15 mL) and the organic layer dried (MgS04) and concentrated under 
vacuum. Obtained a colorless oil (9,6 mg, 32 %). ^H-NMR(200.15 MHz,CDa3): 
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6 7.96 (d, 2H, J-8.4), 7.55-7.23 (m. 9H), 6.99 (d, 2H, y=8.8), 5.26 (s, 2H). 4.03 (dd, 
IH, .^7.3, 5.6), 3.39 (s, 3H) 3.22 (dd, IH. ^14.3, 5,5). 3.03 (dd, IH, /=14.3, 7.2). 

Example 125 

5 f2SV2-Methoxv-3- l4-r2-f4-t)henoxv-T)henoxvVaceM1-phenv n-propiomc acid 



The title compound was prepared from a solution of (2S) 3-[4-(2-Bromo-acetyl)- 
phenyl]-2-metiio3^-propiomc acid ethyl ester (0.076 mmol) from Example 124, Step 
C in acetonitcile (5 ml). 4-phenoxyph6nol (0.152 mmol) and KaCOs (0.23 mmol) 

10 were added. The solution was stirred for 30 min at SO^'C and then cooled to room 
temperature. The mixture was concentrated to dryness under vacuum and 
chromatographed in silica gel (hexanes/Ethyl ether 8:2 to 7:3). Fractions 
corresponding to die coupled conq>ound were collected (Rf. 0.27) and concentrated 
to dryness. The mixture thus obtained was dissolved in 4 mL of NaOH IN and 12 

15 mL of Methanol and stirred at room temperature until TLC indicates the 

disappearance of starting material. The methanol was eliminated under vacuum and 
the aqueous solution diluted with 20 mL of brine and washed with diethyl ether (3 x 
1 5 mL). The aqueous phase was acidulated with HCl IN (until pH 3); extracted 
with ethyl acetate (3x15 mL) and the organic layer dried (MgS04) and 



20 concentrated under vacuum. Obtained a colourless oil. ^H-NMR (200.15 MHz» 
CDCI3): 7.96 (d, 2H, J=8.4), 7.55-7.33 (m, 5H), 7.04-6.83 (m, 6H), 5.24 (s, 2H), 
4.08 (dd, IH, J=7.4, 4.4), 3.40 (s, 3H) 3.22 (dd, IH. J-14.3, 4.4), 3.15 (dd, IH, 
J=14.3, 7.2). 




O 



25 



Exarr^Dle 126 

f2SV3-l4-r2-(^4-Ben2X)vl-phenoxvVacetvll-phenvl>-2-methoxv-T>ropiomc acid 



wo 02/100813 



PCTAJS02/16950 



-188- 




The title compound was prepared from a solution of (2S) 3-[4-(2-Bromo-acetyl)- 
phenyl]-2-methoxy-propiomc acid ethyl ester (0.076 mmol) from Example 124, Step 
C in acetonitrile (5 ml). 4-hy*iroxybenzoplienone (0.1 52 mmol) and K2CO3 (0.23 
5 mmol) were added. The solution was stirred for 30 min at 80°C and then cooled to 
room tenq)erature. The mixture was concentrated to dzyness under vacuum and 
chiomatographed in silica gel (hexanes/Ethyl etiier 8:2 to 7:3). Fractions 
conesponding to the coupled compound were collected (RjC 0.27) and concentrated 
todiyness. Iliemixturefhusohtained wasdissolvedin4niLofNaOH INand 12 

10 mL of Metiianol and stirred at room temperature until TLC indicates the 

disappearance of starting material. The meflianol was eliminated under vacuum and 
tiie aqueous solution diluted with 20 mL of brine and washed with diethyl ether (3 x 
15 mL). The aqueous phase was acidulated with HCl IN (imtil pH 3); extracted 
with ethyl acetate (3x15 ml) and the organic layer dried (MgS04) and concentrated 

15 under vacuum. Obtained a colorless oil. ^H-NMR (200.15 MHz, CDCI3): 7,96-7.71 
(m, 6H), 7.57-7.46 (m, 5H), 6.97 (d, 2H, J=8.1), 5.35 (s, 2H), 4.08 (dd, IH. J=7.4. 
4.2). 3.26 (s, 3H) 3.20 (dd, IH, J=14.1. 4.1), 3.09 (dd. IH. J=14.1, 7.2). 

Example 127 

20 f2SV3- {4-[3-fBiphenvl-4-yloxv)-propvll-phenvl>-2-methoxv-propionic acid 




The title compoimd was prepared as follows: (2S) 3-{4-[3-(Biphenyl-4-yIoxy)-prop- 
l-ynyl]-phenyl}-2-methoxy-propionic acid (0, Step C) (0.0325 g, 0.08 mmol) was 
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dissolved in methanol (10 mL). Palladium 10% on activated carbon (0.004 g, 0.004 
mmol) was added and liie solution saturated with hydrogen (1 Atm) and stirred for 5 
hours. The mixture was filtered through a pad of celite and concentrated under 
vacuum. The residue was purified by column chromatography (silica gel, 
5 hexanes/Ethylacetate-Acetic acid 50:50:1, Rf 0.23) (85%). ^H-NMR (CDCI3, 

200.15 MHz): 5 7.56-7.24 (m, IIH), 6.94 (d, 2H, J=8.8), 4.02-3.95 (m. 3H), 3.38 (s, 
3H), 3.11 (dd, IH, J=14.3, 4.4), 2.98 (dd, IH, J=14.3, 7.3), 2.79 (t, 2H, J-8.1), 2.16- 
2.03 (m, 3H).MS (ES) for C2SH26O4 [M+NH4f : 408.2, [M+Naf : 413.2. 

10 Example 128 

f2SV3-(4-|'4-rBiphenvM-vloxv)-butvn-phenvl>-2-methoxv-proDiomc add 




Step A 

IS (2SV3-r4-(4- Hvdroxv-butvlVphenvll-2-methoxv-propionic acid ethvl ester 

(2S)-3-[4-(3-Hydroxy-prop-l-ynyl)-pheiiyl]-2-methoxy-propiomc acid ethyl ester 
(0.294 g, 1.06 mmol) was dissolved in ethyl acetate (50 mL). Palladium 10% on 
activated carbon (0.057 g, 0.05 mmol) was added and the solution saturated with 
20 hydrogen (1 Atm) and stirred for 2 hours. The mixture was filtered through a pad of 
celite and concentrated under vacuum. (100%). ^H-NMR (CDCI3, 200.15 MHz): 5 
7.12 (dd, 4H, y=l 1.3, 8,6), 4.17 (q, 2H, js=7.0), 3.94 (dd, IH, J^7.0, 6.2), 3.65 (t, 
2H, J^5.9); 3.35 (s, 3H), 3.00 (s, IH), 2.97 (s, IH), 2.61 (t, 2H, 7=7.3), 1.73-1.60 
(m, 4H), 1.22 (t, 3H, 7=7.0). 

25 

StepB 

f 2S V3- f 4-f 4-fBiphenvl-4«vloxvVbutvll-'phenvl} -2>methoxv-propionic acid 



* 
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The title compound was prepared fiom (2S) 3-[4-(4-Hydroxy-butyl)-phenyl]-2- 
metho^-propionic acid ethyl ester and 4-phenylphenol following the Standard 
Procedure of coupling-hydrolysis A. 'H-NMR (CDCI3, 200.15 MHz): 5 7.55-7.23 
(m, 7H); 7.14 (d, 4H, J^l.l); 6.93 (d, 2H, •^=8.4); 4.02-3.96 (m, 3H); 3.37 (s, 3H); 
5 3.11 (dd, IH, J-14.3.4.4); 2.97 (dd, IH, 7=14.3, 7.3); 2.66 (t. 2H, J^7.0); 1.83-1.80 
(m, 4H). MS (ES) for C26H28O4 [M+l^f: 422.2, [M+Naf : 427.2. 

Example 129 

r2S^-3-f4-r5-ffiiphenvl-4-vloxvVpentvll-phenvn-2-metfaoxv-CTOPiomc acid 




Chiral 



The title compound was prepared as follows: (2S)-3-{4-[5-(Bq)henyl-4-yloxy)-pent- 
l-ynyl]-pherQrl}-2-me1fa03cy-propiomc acid fiiom Example 21 (0.08 mmol) was 
dissolved in methanol (10 mL). Palladium 10% on activated carhon (0.004 g, 0.004 
mmol) was added and the solution saturated with hydrogen (1 Atm) and stirred for 5 
15 - hours. The mixture was filtered through a pad of celite and concentrated under 
vacuum. Tbie residue was purified hy column chromatography. MS (ES) for 
C27H30O4 [M-H]-: 417.3. 

' Example 130 

20 3-l4-r3-f4-Benzovl-phenQxvVpropoxvl-3-mefhoxv-TO:opionicacid 




25 



Step A 

3-(4-Benzyloxy-3-mefhoxy-phenyl)-3-hydroxy-2-methoxy-propionic acid meHiyl 
ester 
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A solution of 4-beii2yloxy-3-mettioxy-benzaldehyde (0.44 g, 1.92 mmol) and methyl 
methoxyacetate (0.19 mL, 1.92 tnmol) in THF (10 mL) at -78°C was added 
dropwise to sodium bis(trimethylsilyl)aniide (20 mL, 2.1 1 mmol, IN in THF) at - 

5 7S?C, The reaction mixture was stirred for 3 h and quenched with IN HCI (5 mL). 
The mixture was allowed to wami to room temperature, diluted with water (15 mL), 
and extracted with ethyl acetate (3x15 mL), The combined organic layers were 
dried (MgS04) and concentrated. The residue was purified by silica gel column 
chromatography (silica gel, hexanes/ethyl acetate, 1:1) to produce 3-(4-benzyloxy-3- 

10 metifcioxy-phenyl)-3-hydroxy-2-methoxy-propionic acid methyl ester as an oil (350 
mg, 52%), 'H-NMR (200.15 MHz, CDCI3): 5 7.45-7.20 (m, 5H), 6.9 (s, IH), 6.8 (b, 
2H), 5.1 (s, 2H), 4,90-4.80 (m, IH), 4.10 (m, IH), 3.90 (s, 3H), 3.65 (s, 3H), 3.31 (s, 
3H), 3.10-2.90 (m, IH). 



15 StepB 

3-(4'Hvdroxy-3-methoxv-phenvn-2>methoxY-propionic acid methvl ester 




Trifluoroacetic anhydride (0.62 mL, 4.36mmol) and trietfaylamine (0.62 mL, 4.36 
mmol) were added to a solution of 3-(4-ben2yloxy-3-methoxy-phenyl)-3-hydroxy-2'- 

20 methoxy-propionic acid methyl ester (1.01 g, 2.91 mmol) in methylene chloride (30 
mL) at O'^C. The resulting mixture was stirred for 4 hours at room temperature and 
was concentrated under vacuum. The residue was dissolved in ethyl acetate (30 
mL), and 10% palladium on carbon (0.3 g) was added to the solution. The mixture 
was stirred under hydrogen pressure (4 atm) for 16 hours. The mixture was filtered 

25 through Celite and concei^ted under vacuum. The residue was purified by silica 
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gel cohunn chromatography (silica gel» h^canes/ethyl acetate 7:3) to produce 3-(4- 
hydroxy--3-meflioxy-phenyl)-2-methoxy-propionic acid mefhyl ester as an oil (598 
mg. 86%). *H-NMR (200.15 MHz, CDQa): 5 6.80 (d, IH, J^7.8), 6.7 (s, IH), 6.62 
(d. IH, >=7.8), 3.96 (dd, IH, ^7.8, 4.0), 3.80 (s, 3H), 3.68 (s, 3H), 3.30 (s, 3H), 
5 3.09 (dd, IH, 7=14.2, 4.0), 2.91 (dd, IH, 7=14.2, 7,8). 

StepC 

3-f4-Hvdroxv-3-metfaoxv-phenvn-2-meflioxv-propioiiic acid 

O 

"OH 



20 




10 A IN aqueous lithium hydroxide solution was added to a solution of 3-(4-hydroxy- 
3-methoxy-phenyl)-2-meflioxy-piopiomc acid methyl ester (280 mg, 1. 17mmol) in 
THF at room tenaQ>erature, and the reaction mixture stirred overnight. The aqueous 
phase was extracted with ethyl acetate (20 mL), acidified to pH 2, and extracted with 
ethyl acetate (3x15 mL). The later organic layers were combined and washed with 

15 water (15 mL) and brine (10 mL), dried (&i1^S04), filtered, and concentrated under 
vacuum to produce 3-(4-hydioxy-3-metfaoxy-phenyl)-2-methoxy-propionic acid as 
an oil (183 mg, 74%). *H-NMR (250.13 MHz, CDQa): S 6.83 (IH, d, 7=7.8), 6.74 
(IH, s), 6.72 (IH, d, 7=7.8), 3.99 (IH, dd,^7.8, 4.0), 3.85 (s, 3H), 3.40 (s, 3H), 
3.09 (IH, dd, 7=14.2, 4.0), 2.91 (IH, dd, ^14.2, 7.8). 



StepD 

344-ftey^-B utvl-dimethvl-silanvloxvV3>methoxv->phenvlV2-me1faoxv-pTO^^ 



'CH3 



/ 




9K 
H3CJ 

3 / O 
H3C 

To a solution of 3-(4-hydroxy-3-metho^-phenyl)-2-methoxy-propionic acid (1.02 
25 g, 4.87 mmol) in CH2CI2-DMF (20 mL = 10: 1) was added fcrf-bu^l-dimethylsilyl 
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10 



15 



20 



chloride (1 .75 g, 11. 68 nmol) and imidazole (0.70 g, 10.24 nunol). The resultmg 
solution was stirred at room temperature overnight Water (15 mL) was added, and 
the aqueous phase was e?ctracted with hexanes (30 mL). The hexanes layer was 
washed with water (10 mL), dried (MgS04), filtered, and concentrated. The crude 
product was dissolved in ethyl acetate (10 mL), and a saturated solution of K2CO3 (5 
mL) was added. The resulting mixture was stirred for 2 hours at room tempemture. 
The aqueous layer was extracted with ethyl acetate (10 mL), acidified to pH 3, and 
extracted again with ethyl acetate (3 x 10 mL). The later organic layers were 
combined and washed witli brine (20 mL), dried (MgS04), and concentrated to a 
yellow oil (1.2 g, 77%). ^H-NMR (200.15 MHz, CDCI3): 5 6.78-6.67 (m, 3H), 3.96 
(dd, IH, ,^=7.8, 4.0), 3.78 (s, 3H), 3.35 (s, 3H), 3.09 (dd, IH, ^14.2, 4.0), 2.91 (dd, 
1H,^14.2, 7.8), 0.98 (s, 9H), 0.13 (6H, s). 

StepE 

Preparation of 3-r4-f ter^-Butvl-dimetibivl-silanvloxvV3-methoxv-pheHvll-2-me1faoxv- 
propionic acid linked to Wang's Resin 



The titie compoimd was prepared following the procedure as in Example 95, Step B. 
StcpF 

Preparation of 3-f4-hvdroxv-3-metiioxv-phenvn-2-methoxv-^3ropiomc acid linked to 
Wang's Resin 



The titie contipound was prepared following the procedure as in Example 95, Step C. 





CH3 
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StepG 

Prepaiation of 3-r4-(3-hvdioxv-propoxvV3-mefhoxv-phenvlV2-me1faQxv-pTOT)ionfe 
acid [inke d to Wang*s Resin. 




—( Wang ) 



The title compound was prepared fiom 3-(4-hydroxy-3-methoxy-phenyl)-2- 
mefhoxy-propionic acid linked to Wang's Resin via Mitsunobu coupling (Standard 
Procedure F) to produce 3-[4-(3-hydroxy-propoxy)-3-inetho:Q^-phenyl]-2-metho3^- 
propionic acid linked to Wang^s Resin. 



10 



15 



Stepg 

3"{4-[3-(4-BenzoyVphenoyyVprqpoxy]0-gie1hQ?jy-plienYl}-2-y^ 
acid 




20 



The tilie compound was prepared from 3-(4-(3-liydroxy-propoxy)-3-methoxy- 
phenyI)-2-meflioxy-propionic acid linked to Wang's Resin via the Nfitsunobu 
coupling-cleavage from the resin procedure (Standard Procedure G) to produce an 
oily soUd (4%). *H-NMR (200.15 MHz, CDCI3): 5 7.81-7.72 (m, 4H), 7.57-7.43 (m, 
3H), 6.96 (d, 2H, ^8.9), 6.81-6.73 (m, 3H3, 4.28 (t, 2H, J=6.2), 4.20 (t, 2H. ^6.2), 
4.01 (dd. IH. J^7.0. 4.6). 3.83 (s, 3H). 3.42 (s, 3H), 3.09 (dd, IH. /=I4.5, 4.0). 2.97 
(dd. IH. ^14.5. 7.0), 2.33 (qn. 2H, 



Example 131 

3-f4-{3'r4"(4-P|nfflro-t>epzoyl)"PhCT03^Y>P)l^ 
propionic acid 
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The title compound was prepared ftom 3-(4-(3-hydroxy-propoxy)-3-methoxy- 
pheiiyl)-2-methoxy-propionic acid linked to Wang*s Resin via the Mitsunobu 
coupling-cleavage from the resin procedure (Standard Procedure G) to produce an 
5 oily solid (4%). ^H-NMR (200.15 MHz, CDCI3): 5 7.83-7.74 (m, 4H), 715 (t, 2H, 
/-8.6 Hz), 6.96 (d, 2H, 7=8.6), 6.85-6.74 (m, 3H). 4.28 (t, 2H, ^6.2), 4,20 (t, 2H, 
7=6.2), 4.01 (dd, IH, 7=7.0, 4.6). 3.84 (s. 3H), 3.42 (s, 3H), 3.10 (dd, IH, 7=14.2, 
4.6). 2.97 (dd, IH, 7=14.2, 7.0), 2.33 (qn, 2H, J=6.2). 



10 Example 132 

3-(4--r3"(BiphenvM-vloxvVpiopoxv1-3-methoxv-phenvn-2-methoxv-propionic 
acid 




15 Step A 

3-f4-HvdToxv-3-methoxv-phenvlV2-'methoxv-proT3ionic acid ethyl ester 

O 




To a solution of 3-[4-(^er^-butyl-dimettiyl-silanyloxy)-3-methoxy-phenyl]-2- 
methoxy-propionic acid (356 mg, 1.05 mmol) in absolute ethanol (8 mL) was added 
20 concentrated sulfuric acid (0.033 mL, 0.63 mmol). The reaction mixture was 
allowed to stir at room temperature for 17 hours. The solution was concentrated 
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10 



15 



20 



under vacuum, and water (10 mL) and solid NaHCOs were added to neutralize the 
residue. The aqueous phase was extracted with ethyl acetate (2 x 10 roL). The 
combined organic layers were washed with water (20 mL) and brine (20 mL), dried 
(MgS04), filtered, and concentrated to produce 3-(4-hydroxy-3-metiioxy-phenyl)-2« 
melhoxy-propionic acid elhyl ester (260 mg, 98%). *H-NMR (200. 1 5 MHz, 
CDOa): 8 6.83 (d, IH, J=8.1 Hz), 6!76-6.69 (m, 2H), 4.19 (q, 2H,^7.3 Hz), 3.97- 
3.90 (m, IH), 3.87 (s, 3H), 336 (s, 3H), 2.96-2.92 (m. 2H), 1.25 (t, 3H, J5=7.3 Hz). 

StepB 

[1.3:2]Dioxathiane 2-2-dioxide 



To a solution of 1,3-propanodiol (30 g, 394 mmol) in CCI4 (278 mL) was added 
thionyl chloride (36 mL, 491 mmol) via syringe. The resulting mixture was heated 
at reflux for l.S h and was cooled to (fC to evaporate the solvent under vacuum. 
The residue was dissolved in a mi?ctin:e of CCI4/CH3CN/H2O (2:2:3=500 mL) and 
cooled to O^'C. Ruthenium trichloride trihydrate (0.5S6 g, 2.68 mmol) was added, 
followed by addition of solid NaI04 (14.35 g, 197 mmol). The mixture was stirred 
at room temperature for 1 h, H2O (1 L) was added, and the aqueous phase was 
extracted with diethyl ether (4 x 300mL). The combined organic layers were 
washed with brine (2 x 100 mL), dried (MgS04), and filtered through a pad of silica 
gel to remove the mthenimn salts. The solvent was evaporated and hexanes (200 
mL) was added to the resulting oil. After cooling, a gmy solid precipitated. The 
solid was filtered and washed vrifh hexanes. Recrystallization &qm hexanes/ether 
yielded a white, crystallme solid (18.15 g, 33%). *H-NMR (200.15 MHz, CDCI3): 8 
4.73 (t, 4H, ^5.6), 2.13 (qn, 2H. js=5.6). 




30 



StepC 

3-n3iDhenvl-4-vloxv^-proDan-l-ol 
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/r\ /=\ 




O 



H 



10 



15 



20 



25 



A solution of 4-phenylphenol (4.9 g, 29.0 mmol) and potassium terZ-butoxide (3.64 
g, 30-3 nrniol) in THF (100 mL) was stiired at room temperature for 30 min. The 
solution was cooled at 0°C and [U3,2]dioxa1hiane 2,2-dioxide (3.6 g, 26.34 mmol) 
in THF (25 mL) was added. Tbe resulting mixture was stirred at room tenoperature 
for 5 hours, and the solvent was removed under vacuum. The residue was dissolved 
m 6N HCl (15 mL) and heated at 100°C for 16 hours. The mixture was cooled to 
room temperature, and the aqueous phase was extracted with ethyl acetate (3 x 30 
mL). The combined organic layers were washed with H2O (3 x 25 mL) and brine 
(25 mL), dried (MgS04), filtored, and concentrated to produce 3-(biphenyl-4- 
yloxy)-propan-l-ol as a white solid (4.16 g, 63%). ^H-NMR (200. 15 MHz, CDQa): 
5 7.57-7.49 (m, 4H), 7.45-7.37 (m. 3H), 6.98 (dd, 2H, ^6.72. 2.14). 4.17 (t, 2H; 
^5.9), 3.88 (q, 2H, J=5.9), 2.07 (qn, 2H, >=5.9). 

StepD 

4-f3-Bromo-propoxvVbiphenvl 



To a solution of 3-(biphenyl-4-yloxy)-propan-l-ol (1.00 g, 4.38 mmol) in CH2CI2 
(20 mL) at 0°C was added triphenylphosphine (1.61 g, 6.14 mmol) and carbon 
tetrabromide (1 .81 g, 5.47 mmol). The reaction mixture was allowed to warm to 
room temperature, stirred for 1 hour, and extracted with ethyl acetate (50 mL). The 
organic layer was washed with H2O (3 x 50 mL) and brine (3 x 25 mL), dried 
(MgS04), filtered and concentrated. The crude product was purified by silica gel 
coluiim chromatography (silica gel, hexanes/ethyl acetate, 9:1) to produce 4-(3- 
bromo-propoxy)-biphenyl (1.22 g, 95%). ^H-NMR (200.15 MHz, CDCI3): 5 7.57- 
7.29 (m, 7H), 6.98 (dd, 2H, ^6.72, 1.88), 4.15 (t, 2H, J^5.92), 3.62 (t, 2H, J=6.44), 
2.34(qn,2H,y=5.92). 
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Step E 

3- {4-r3-fl3iphenvl-4-vloxvVpropoxvV3-me1hoxv-phenvl} 
acid ethvl ester 



To a solution of 3-(4-hydroxy-3-inethoxy-phenyl)-2-inethoxy-propioiiic acid ethyl 
ester (Example 132, Step A) (0.080 g, 031 nunol) in acetonitrile (10 mL) was added 
4-(3-bromo-propoxy)-biphenyl (Example 132, Step D) (0.101 g, 0.35 mmol) and 
potassium carbonate (0.1 IS g, 0.94S mmol). The resulting suspension was stirred at 

10 8S°C ovemi^t After cooling, the reaction mixture was diluted with ethyl acetate 
(10 mL), and water (10 mL) was added. The organic layer was washed with water 
(1 0 mL) and brine (10 mL), dried (MgS04), and concentrated. The crude product 
wajs purified by silica gel column chromatography (silica gel, hexanes/ethyl acetate, 
7:3) to produce 3-{4-[3-(biphenyl-4-yloxy)-propo3Qr]-3-mefhoxy-phenyl}-2- 

15 methoxy-propionic acid efliyl ester (0.086 g, 59%). *H-NMR (200.15 MHz, 

CDCI3): 8 7.57-7.26 (m, 7H), 6.98 (d, 2H, ,^=8.6), 6.87-6.73 (m. 3H), 4.25^.17 (m, 
6H), 3.91 (dd, IH, /-7.0, 5.6), 3.83 (s, 3H), 3.35 (s, 3H), 2.97-2.93 (m, 2H), 2.31 
(qn, 2H. ,^=5.9), 1 .24 (t, 3H, J^7.3). 

20 StepF 

3-f4-r3-fBiDhenvl-4-vloxvVpropoxv]-3-methoxv-phenyl}-2-methoxv-propi 
acid 

The title compound was prepared from 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-3- 
methoxy-phenyl}-2-mefhoxy-propionic acid ethyl ester following the hydrolysis 
25 procedure described in Example 1 30, Step C. *H-1MMR (200. 1 5 MHz, CDCI3): 5 
7.56-7.25 (m, 7H), 6.97 (d, 2H, J-8.9), 6.89-6.79 (m, 3H), 5.07 (b, IH), 4.17 (q, 4H, 
>=5.6), 3.95 (dd, IH, 7=7.5, 3.5), 3.82 (s, 311), 3.32 (s, 3H), 3.11-2.86 (m, 2H), 2.28 
(qn, 2H, .^6.2). 




CH3 



O CH3 



5 
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Example 133 

2-Methoxv*3- (3-methoxv-4-r3-f 4-phenoxv-DhenoxvVpropo3cv1-phenvU -propionic 
acid 




5 

The title compoimd was prepared following the procedure described for Example 
132 (Steps A-E). 'H-NMR (200.15 MHz, CDQa): 5 7.32-7.24 (m, 2H), 7.06-6.75 
(m, lOH), 4.16 (q, 4H, >=6.2), 3.97 (dd, IH, ^7.8, 43), 3.82 (s, 3H), 3.37 (s, 3H), 
3.08 (dd, IH, J-14.2, 4.0), 2.94 (dd, 1H,^14.5, 7.8); 2.27 (qn, 2H, 7=6.2). 

Example 134 

(2S)-3-(4-r3-(Biphenvl-4-vloxv VpronQxvl-3-cMoro-p hen Yl^2-methoxY-piDpiQnic 
aci^ 

O 

15 Step A 

f2S)-3-r3-ailoro-4-hvdrQxv- phepvn-2-methoxv-pmpionic acid eflivl ester 

CI 

To a solution of 3-(4-hydroxy-phenyl>2-methoxy-propionic acid ethyl ester (0.113 
g, 0.5 mmol) in CH3CN (3 mL) cooled to 0*^C, N-chlorosuccinimide (0.067 g, 0.5 
20 mmol,) was added in various portions. The mixture was allowed to wami to room 
temperature and was stirred for 8 hours. The mixture 'was concentrated under 
vacuum, and the resulting oil was washed with CCI4 (4 mL). The precipitate which 




HO T CK 
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formed was filtered, and the filtrate was concentrated to give a mixture of 3-(3- 
chloro-4-hydroxy-phenyl)-2-methoxy-propionic acid ethyl ester and 3-(3,5- 
£)ichloro-4-hydro7^-phenyl)-2-mefhory^-propionic acid etiiyl ester as a brown oil 
which was purified by ultraviolet-directed HPLC A colorless oil was obtained 
5 (0,020 g, 14%). *H-NMR(2Q0.15 MHz, CDCI3): 5 7,18 (d, 1H,^=2.15), 7.02 (dd, 
IH. 7=8.32, 2.15), 6.91 (d. IH, ^832), 4.18 (q, 2H. J^7.25), 3.88 (dd, IH, J=724, 
5.62). 3.35 (s, 3H), 2.92 (dd, 2H, J^.31, 2.42), 1.24 (t, 3H, ^7.2). 

SteoB 

10 f 2SV3-^ 4-r3-fl8iphenvl-4-vloxv^-propoxv1-3-chloro-phenvl )^-2-methoxv-propionic 
acid ethvl ester 

O 




3"(3-Chloro-4-hydroxy-phenyl)-2-me1hoxy-propionic acid elhyl ester (0.020 g, 
0.077 nimol) was dissolved in CH3CN (3 mL) and 4-(3-bromo-propoxy)-biphenyl 

15 (Example 132, Step D), (0,025 g 0.085 mmol) and K2CO3 (0.032 g, 0.23 mmol) 

were added. The mixture was heated to SS'^C and stirred for 5 hours. After cooling, 
water (2 mL) was added. The mixture was extracted in EtOAc (3x10 mL), washed 
with H2O (2x5 mL) and brine (2x5 mL). The organic layer was dried (MgS04), 
filtered, and concentrated in vacuo. The crude product was purified by silica gel 

20 column chromatography (silica gel, hexanes/ethyl acetate 9:1) to produce 3-*^ 4-[3- 
(Biphenyl-4-yloxy)-propoxy]-3-chloro-phenyl }^-2-methoxy-propionic acid ethyl 
ester (0.017 mg, 48%). 'H-NMR (200.15 MHz, CDQa): 5 7.57-7.24 (m, 9H), 7.02- 
6,89 (m, 3H), 4.28-4.12 (m, 5H), 3.89 (dd, IH, J=7.24, 5.62), 3.62 (t, IH, J=6.44). 
3.36 (s, 3H), 2.93 (dd, 2H, y=6.31, 2.42), 2.32 (qn, 2H, ^5.10), 1.25 (t. 3H, .^7.2). 



StepC 

(2S) 3 A 4-f3-(1BiphenvM-vloxv^-propoxv]-3-chloro-phenvl ^-2-metfaoxv-propionic 
acid 
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The title compound was prepared as follows: 3-^ 4-[3-(Biphenyl-4-yloxy>propoxy]- 
3-chloro-phenyl}^-2-m6fhoxy-propionic acid ethyl ester (0.017 g, 0.037 nunol) was 
dissolved in 0.2S M ethanolic NaOH solution (0.3 mU 0.075 nunol). The mixture 

5 was stirred 1 6 hours at room temperature and water was added. The aqueous layer 
was extracted with Et^O (3x5 mL). The aqueous layer was acidified to pH=l with 
1 N HCl and extracted with EtzO (5x10 mL). The organic layer was dried 
(MgS04) and concentrated under vacuum to give the title compound as a yellow oil 
(0.006 mg, 38%). ^H-NMR (200.15 MHz, CDCI3): 5 7.57-7.25 (m. 9H), 7.0-6.86 

10 (m, 3H), 4,23 (q, 4H, ^,18), 3.96 (dd, IH, J=7.24, 4.28). 3.40 (s, 3H), 3.06 (dd, 
IH, 7=14.5, 4.28), 2.92 (dd, IH, /=14.5, 7.24), 2.32 (qn, 2H, /=5.92). 

Example 135 

3-{3-C3iloro-4-[3-f4-phenoxv-phenoxv)-propoxy]-phenvl}-2-methoxy-propic^ 



The title compound was prepared as a same manner in Bxampl& 134, but using 4-(3 
bromopropoxy)-l-phenoxybenzene as material for the coupling reaction. 

20 Example 136 

'3 " l4-r3-f 4-Benzovl-phenoxvVpropoxv]-3-chloro-phenvU -2-methoxy-propionic 



15 add 



Chiral 



O 




acid 



Chiral 



P 
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The title compound was prepared as a same maimer in Example 134, but using [4- 
(3-Bromo-propoxy)-phenyl]-ph6nyl-met}ianon6as material for the coupling 
reaction. 

5 Exsaaaplo 137 

3-l4-r3-fBinhenvl-4-vloxvVpropoxvl-3>5-dicMoro-phenvn-2-methoxv-PTopiomc 
acid 




Chiral 



10 Step A 

3-(3.5--Dichloro-4-'hvdroxv-phenvlV2-methoxy-propionic acid ethvl ester 
To a solution of 3-(4-hydroxy-phenyl)-2-methoxy-propionic acid ethyl ester (0,1 13 
g, 0.5 mmol) in CH3CN (3 mL) cooled to O^'C, N-chlorosuccinimide (0.067 g, 0.5 
mmol,) was added in various portions. The mixture was allowed to warm to room 

15 ten^erature and was stirred for 8 hours. The mixture was concentrated under 

vacuum, and the resulting oil was washed with CCI4 (4 mL). The precipitate which 
formed was filtered, and the filtrate was concentrated to give a mixture of 3-(3- 
chloro-4-hydroxy-phenyl)-2-me1faoxy-propionic acid ethyl ester and 3-(3,5- 
Dichloro-4-hydroxy-phenyl)-2-me1faoxy-propionic acid ethyl ester as a brown oil 

20 which was purified by ultraviolet-directed HPLC. 

StepB 

3-f4-f3-nBiphenvl-4-vloxvVpK)poxvV3,5-dichloro-phenvl}-2-methoxv>prQ 
acid 

25 The title compound was prepared starting from compound firom Step A and using 
the same procedure as ia 0. 
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Example 138 

3-l4"r3-(Biphenvl-4-vIoxv)-proTOXv1-3-fluoro-phenvn-2-meflioxv-i^^ 



A solution of 3-fIuoro-4~methoxy-beDzaId6hyd6 (463 mg, 3 imaoI)» ethylene glycol 
(0.86 mL, 15 mmol) and PPTs (75 mg, 0.3 mmol) in toluene (15 mL) was heated at 

10 reflux with aceotropic removal of water for 6 hours. The solvent was evaporated 
and the residue was diluted with methylene chloride (20 mL), washed with water 
(2x10 mL) and dried (MgS04). Concentration produced 2-(3-Fluoro-4-methoxy- 
phenyl)-[l,3]-dioxolane as a colorless oil (550 mg, 92%). ^H-hJMR (CDC13, 200.15 
MHz): S 7.24-7.15 (m, 2H), 6.92 (t IH, ^8.5), 5.71 (s, IH). 4.10-3.98 (m. 4H), 

15 3,86 (s, 3H). 

StepB 

4-f 1 .31Dioxolan-2-vl-2-fluoro-phenol 



F 

20 A solution of 2-(3-Fluoro-4-methoxy-phenyl)-[l,3]-dioxolane (250 mg, 1 .26 mmol) 
and Sodium Ihiomethoxide (106 mgj 1.51 mmol) in dry iV^-dimethylformamide 
(3.5 mL) was heated at lOQ'^C under nitrogen for 4 hours. Then a saturated solution 




Step A 

5 2-f 3"Fluoro-4"metfioxv-phenvlV[l .3]-dioxolane 




F 
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10 



15 



20 



of ammomum chloride (15 mL) was added and the aqueous layer extracted with 
mefhylrae chloride (4x10 inL). The combined oiiganic layers were dried CMa2S04)> 
filtered and concentrated under vacuum. The residue was chromatographed (silica 
gel, hexanes/ethyl acetate 7:3) to produce 4-[l,3]dioxolan-2-yl-2-fluoro-phenol as a 
pale brown oil (120 mg, 52%). ^H-NMR (CDC13, 200.15 MHz); 8 7.24-7.01 (m, 
2H), 6.88 (t, IH, J= 8.4), 6.07 (Sa, IH), 5.71 (s, IH), 4.13-3.95 (m, 4H). 

StepC 

3-PluoTO-4-hvdroxv-benzaldehvde 



A solution of IN HCl (1 mL) and 4-[l,3]dioxolan-2-yl-2-.fluoTo-phenol (250 mg, 
1.35 mmol) in THF (2 mL) was stirred, at room temperature for 1 hour. The mixture 
was diluted with water and extracted with methylene chloride (4x10 mL). The 
combined organic layers were dried (Na2S04), filtered and concentrated under 
vacuum. The residue was chromatographed (silica gel, hexanes/ethyl acetate 1 : 1) to 
produce 3-Fluoro-4-hydroxy-benzaldehyde as a white solid (1 80 mg, 95%). ^H- 



NMR (CDC13, 200.15 MHz): 9.84 (d, IH, J=2.4), 7.68-7.59 (m, 2H), 7.15 (t, IH, 
>=8.5), 6.5 (Sa, IH). 

StepD 

4-[3-fBiphen vl-4-vloxvVDropoxv1-3-fluoro-benzaldehvde 



Potassium tert-butoxide (198 mg, 1.76 mmol) was added, at 0**C, to a Solution of 3- 
Fluoro-4-hydroxy-benzaldehyde (235 mg, 1.68 mmol) in dry 
dimethylformamide (2 mL). The mixture was stirred for 10 mmutes. 4-(3-BTomo- 





F 
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propoxy^-biphenyl (example 23, St&p D) (539 mg, 1.84 mmol) was added and the 
reaction was stirred for 24 hours at room temperature. The mixture was diluted with 
water (1 5 mL) and extracted with ethyl acetate (4x15 mL). The combined organic 
layers were dried (Na2S04)5 filtered, and concentrated under vacuum to produce a 
5 solid which was washed wifli hexanes to produce 4-[3-(Biphenyl-4-yloxy)- 

propoxy]-3-fluoro-ben2aldehyde as a pale brown solid (490 mg, 83%). ^H-NMR 
(CDC13, 200.15 MHz): 5 9,83 (d, lH,/=2.2), 7.64-7.23 (m, 9H), 7.09 (t, IH, /=8.2), 
6.96 (d, 2H, J=8.8), 4.32 (t, 2H, J=5.9), 4.21 (t, 2H, J=5.9), 2,35 (qn, 2H, J=5.9). 

10 StepE 

3-|4--r3-(Binhenv l-4>vloxvVpropoxv]-3-fluoro-phenvU->3-hidroxv-2-methoxv-- 
propionic acid methvl ester 




To a solution of sodium bis(trimethylsilyl)amide IN (0,71 mL, 0.71 mniol)in dry 
15 THF (5 mL), was added dropwise methyl mettioxyacetate (57 pL, 0.57 mmol) at - 
78*^0. The solution was stirred for 1 hour. 4-[3-(Biphenyl-4-yloxy)-propoxy]-3- 
fluoTo-benzaldehyde (220 mg, 0.626 mmol) was added and the mixture wanned to 
0°C and stirred for 3 additional hours. The mbrture was quenched with IN HCl (2 
mL), diluted with water (20 mL) and extracted with dichloromethane (4X15 mL). 
20 The combined organic lay^ were dried (Na2S04), filtered and concentrated under 
vacuum. The residue was chromatographed (silica gel, hexanes/ethyl acetate 7:3) to 
produce 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-3-fluoro-phenyl}-3-hidroxy-2- 
mefhoxy-propionic acid methyl ester as a colourless oil (62 mg, 24%). *H-NMR 
(CDC13, 200.15 MHz): 5 7.55-7,25 (m, SH), 7.15-6,89 (m, 5H), 4.91-4,79 (m, IH), 
25 4.24-4.1 8 (m, 4H), 3.92 and 3.81 (2d, IH, ^5.86 and 5.48), 3.67 and 3.64 (2s, 3H), 
3.40 and 3.36 (2s, 3H), 3.01 and 2.94 (2d, IH, J=5.12 and 5.12), 2.29 (qn, 2H, 
^5,9). 
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StepF 

3-(443-3iphenvl-4-vloxvVpropox vV3-fluoro-T)henvn-2-me1fao3cv>^ ^ acid 
melhvl ester 



Trifluoroacetic anhydride (0.056 mL, 0.395 mmol) and pyridine (0,048 mL, 18.9 
mmol) were added to a solution of 3-{4-[3-(BiphenyI-4-yloxy)-propoxy]-3-fluo^o- 
phenyl}-3-hidroxy-2-methoxy-prop^onic acid methyl ester (90 mg, 0.197 mmol) in 
metiiylene chloride (2 mL) at O^C. The mixture was stirred for 4 hours at room 

10 temperature and quenched with IN HCl (1 0 mL), The layers were separated and the 
aqueous extracted with methylene chloride (3 x 20 mL). The combined organic 
layers were evaporated and the residue dissolved in ethyl acetate (50 mL). 10% 
palladium on carbon (90 mg) was added to the sohxtion and mixture was stirred 
under hydrogen pressure (5 atm) for 16 hours, filtered through a pad of celite and 

15 concentrated under vacuum. The residue was chromatographed (silica gel, 
hexanes/ethyl acetate 4:1) to produce 3-{4-[3-(BiphenyM-yloxy)-propoxy]-3- 
fluoro-phenyl}-2-methoxy-propionic acid methyl ester as a colorless oil (40 mg, 
46%). *H-NMR (CDC13, 200. 1 5 MHz): 5 7.58-7.49 (m, 4H), 7.46-7.37 (m, 2H), 
7.34-7.24 (m, IH). 7.01-6.90 (m, 5H), 4.22 (t, 4H, 7=5.9), 3.93 (dd, IH. 7=7.3, 5.3), 

20 3.73 (s, 3H), 3.37 (s, 3H), 2.97-2.92 (m, 2H), 2.3 1 (qn, 2H, ^5.9). 

StepG 

3-f4-r3-fBiphenvM-vloxvVpropoxvl-3-fluQrQ- .phenvn-2-methoxv-prQp ioTiic aciH 
The title compound was prepared from 3-{4-[3-(Biphenyl-4-yloxy)-propoxy] -3- 
25 fluoro-phenyl}-2-methoxy-propionic acid mefliyl ester following the Standard 

Procedure E: white solid (38mg, 98%). ^H-NMR (CDC13, 200.15 MHz): 8 7.58-7.49 
(m, 4H), 7.46-7.37 (m, 2H), 7.34-7.24 (m,lH), 7.01-6.90 (m, 5H), 4.23 (t, 2H, 



5 
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^5.9). 4,22 (t, 2H. J=5.9), 3.97 (dd, IH, J^A, 4.4), 3.4 (s, 3H), 3.12-2.89 (m, 2H), 
2.31 (qn,2H,J-5.9). 

Example 139 

5 3-f4-r3-n3iDhenvl-4-vl oxvVpropoxv1-3-trifluoTometfavl-phe^ 
prppionic acid 




St^ A 

10 3-Bromo-4-hvdroxv-benzaldehvde 




A solution of bromine (0.88 mL, 1 7. 1 8 mmol) in chlcrofonn (20 mL) was added 
dropwise at loom temperature to a solution of 4-hydroxybenzaldehyde (2 g, 16.36 
mmol) in chlorofonn (40 mL) and the mixture was stirred for 0.5 hour at room 

15 temperature and 1 more hour at 40**C. A saturated solution of NaHCOa (30 mL) was 
added 2ind the organic layer separated. The aqueous layer was extracted with 
methylene chloride (3 x 20 mL). Thee combined organic layers were dried 
(Na2S04)9 filtered and concentrated under vacuum. The residue was 
chromatographed (silica gel, methylene chloride-mefhanol 98:2) to affored 3- 

20 Bromo-4-hydroxy-benzaldehyde as a white solid (1.1 g, 34%). 'H-NMR (CDCI3, 
200.15 MHz): 9.80 (s, IH), 8.02 (d, IH, ^1.8), 7.75 (dd. IH, J^8.4, 1.8), 7.12 (d, 
lH,y=8.4),6.19(s, IH). 



StepB 

25 4-Benzvloxv-3-bromo-benzaldehvde 
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Br 



3-Broino-4-hydroxy-benzaldehyde (1.9 g, 9.45 ramol) was added slowly, at 0®C, to a 
suspension of NaH 95% (290 mg, 1 1.34 mmol) in dry iV^-dimethylformamide (45 
mL). The mixture was stirred for 0.5 hours. Ben2yl chloride (1.3 mL, 1 1.34 mmol) 

5 was added and the reaction stirred at room temperature overnight. IN HCl (40 mL) 
was added and the layers separated. He aqueous layer was extracted with diethyl 
ether (5x50 mL) and the combined organic layers were dried (Na2S04), filtered, and 
concentrated under vacuum. The residue was chromatographed (silica gel, 
hexanes/ethyl acetate 9:1) to produce 4-Benzyloxy-3-bTomo-benzaIdehyde as a 

10 white solid (2.47 g, 90%). ^H-NMR (CDC13, 200.15 MHz): 5 9.82 (s, IH), 8.09 (d, 
IH, y=1.8), 7.76 (dd, IH, ^=8.4, 1.8), 7.47-7.32 (m, 5H). 7.02 (d, IH, J=8.4), 5.24 
(s,2H), 



StepC 

15 4-Benzvloxv-3-trifluoromethvl-benzaldehvde 




F3C. 



Methyl 2,2-difluoro-2-(fluorosulfonyl)-acetate (1.25 mL, 9.78 mmol) was added to a 
suspension of dry Cul (745 mg, 3.91 mmol) and 4-Benzyloxy-3-bromo- 
benzaldehyde (570 mg, 1 .96 mmol) in dry ilV,2V-dimethylformanMde (10 mL). The 

20 mixture was stirred under nitrogen at 1 20*^0 for 6 hours in a sealed tube. The 

reaction mixture was cooled to room temperature and diluted with water (20 mL). 
The aqueous layer was extracted with diethyl ether (4x20 mL) and the combined 
organic layers were dried CNa2S04), filtered and concentrated under vacuum. The 
, residue was chromatographed (silica gel, hexanes/ethyl acetate 9: 1) to produce 4- 

25 Benzyloxy-3-trifluoromethyl-benzaldehyde as a white solid (120 mg, 22%), ^H- 
NMR (CDC13, 200.15 MHz): S 9.88 (s, IH), 8.H (d, IH, 7=1.8), 7.98 (dd, IH, 
^8,6, 1.8), 7.44-7.31 (m, 5H), 7.14 (d, IH, J5=8.6), 5.27 (s, 2H). 
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StepD 

3-f4-hvdroxv-3--MfluoK>methv l-phenvlV2-methoxv-ac^ acidmetfivl ft«tftT 

FgC O O-CH3 

CHa 

5 To a solution of sodium bis(trimethylsilyl)amide IN (0.8 mL, 0.8 inmoI)in THF (4 
mL), was added dropwise methyl methoxyacetate (0.066 mL, 0.66 mmol) at -78''C. 
After allowing the mixture to stir for 1 hour, 4-Benzyloxy-3-trifluoromethyl- 
benzaldehyde (185 mL, 0.66 mmol) was added dropwise. When the addition was 
finished the mixture was warmed to room temperature and stirred for 3 additional 

10 hours, TrifluoToacetic anhydride (0.28 mL, 1 .98 mmol) was added and tibe mixture 
was stirred at room temperature for 4 hours. The solvent was evaporated and the 
residue dissolved in ethyl acetate (50 mL). 10% palladium on carbon (200 mg) was 
added to the solution and the mixture stirred under hydrogen pressure (5 atm) for 1 6 
hours, filtered flirough a pad of celite and concentrated under vacuum. The residue 

15 was chiomatographed (silica gel, hexanes/ethyl acetate 4: 1) to produce 3-(4- 

hydroxy-3-trifluoromethyl-phenyl>2-methoxy«acrylic acid methyl ester as a white 
solid (72 mg, 40%). ^H-^NMR ((CD3)2CO, 200.15 MHz): 5 9.65 (b, IH), 8.02 (d, IH, 
J=L8), 7.87 (dd, IH, y=8.4, 1.8), 7.08 (d, IH, J=8.4), 6.90 (s, IH), 3.77 (s, 3H), 3.75 
(S.3H). 

20 

gtepE 

3' l4-r3-n3iphenv1-4-vloxvVpTo poxv1-3-trifluoromethvl-phenvU -2-me1faoxv-acrvlic 
acid methvl ester 
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Potassium tert-butoxide (15 mg, 0.13 mmol) was added at 0**C to a solution of 3-(4- 
hydroxy-3-trifluoromethyl-phenyl)-2-mefhoxy-aciylic acid methyl ester (35 mg, 
0.126 mmol) in diy A^^-dimethylfoimamide (0.6 mL). The mixture was stirred for 
0.5 hours and 4-(3-Bromo-propoxy)-biphenyl (example 23, Step D) (45 mg, 0.15 
5 mmol) was added. The reaction was stirred for 6 hours at room temperature and 
quenched with a saturated solution of ammonium chloride (10 mL). The aqueous 
layer was separated and extracted with methylene chloride (5x10 mL). The 
combined organic layers were dried (Na2S04), filtered and concentrated under 
vacuum. The residue was chromatographed (silica gel, hexanes/ethyl acetate 8:2) to 
10 produce 3-{4-[3-(biphenyl-4-yIoxy)-propoxy]-3-trifluoromethyl-phenyl}-2- 
methoxy-aciylic acid methyl ester as a colorless oil (35 mg, 57%). ^H-NMR 
(CDC13, 200.15 MHz): 5 8.00 (d, IH, 7=1.6), 7.89 (dd, IH, 7=8.6, 1.6), 7.46-7.26 
(m, 7H), 7.05-6.93 (m, 4H), 4.33-4.20 (m, 4H), 3.86 (s, 3H), 3.79 (s, 3H), 2.33 (qn, 
2H, 7=5.9). 

15 

StepF 

3-l4-r3-n3iphen vl-4-vloxvVpropoxvV3-trifluoromethvl-phenvlV-2-methoxv-acrvlic 
acid 



20 The title compound was prepared 3-{4-[3-(biphenyM-yloxy)-propoxy]-3- 

tri[fluoromethyl-phenyl}-2-methoxy-aciylic acid methyl ester (35 mg, 0.072 nomol) 
following the Standard Procedure E: whit© solid (31mg, 92%), ^H-NMR (CDC13, 
200.1 5 MHz): 5 8.02 (d, IH, 7=1.8), 7.88 (dd, IH, J^8.6, 1 .8), 7.57-7.28 (m, 7H), 
7.08-6.96 (m, 4H), 4.35-4.21 (m, 4H), 3.81 (s, 3H), 2.34 (qn, 2H, J=5.S). 



St»pG 

3-f4-r3-n?iphenvl-4-vlo xvVpropoxv]l-3-trifluQromethoxv-phenYn-2-methoxy^ 
propionic acid 




25 
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1 ne nue compound was prepared as follows: A mixture of 3-{4-[3-(bipheiiyl-4- 
yloxy)-propoxy]-3-trifluoromethyl-phenyl}-2-methoxy-aciylic (20 mg, 0.041 imnol) 
and magnesium (20 mg, 0.82 mmol) in meflianol (1 mL) was stilted at room 
temperature for 80 hours. The reaction mixture was quenched with IN HCl (10 
5 mL). The aqueous layer was extracted with methylene chloride (5x10 mL). The 
combined organic layers were dried (MgS04), filtered and concentrated under 
vacuum to give 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-3-trifIuoromethoxy-phenyl}- 
2-methoxy-propiomc acid as a white solid (7 mg, 35%). ^H-NMR (CDC13, 200.15 
MHz): 5 7.57-7.32 (m, 9H), 7.00-6.95 (m, 3H), 4.27-4.19 (m, 4H), 3.97 (dd, IH, 
10 ^7.3, 4.3), 3.41 (s, 3H), 3.16-2.93 (m, 2H), 2.31 (qn, 2H, ^5.8). 

Example 140 

(2SV3-(6-r3-(Biphenvl-4-vloxvVpropoxv]-4'-methoxv-biphenvl-3-vn-2-metfaoxv- 
propionic acid 




OMe 



Step A 

r4-Hvdroxv-3-iodide-V2-methQyY dihid rocimiaTnic anjH 




(4-Hydroxy)-2-methoxy dihydrocfamamic acid (1 g, 4.4 mmol) was dissolved in 30 
20 mL of CH3CN and cooled to -20**C. NIS was added (0.99 & 4.43 mmol) and the 
mixture was stirred for 8 hours. The solvent was evaporated under vacuum and the 
cmde oil was washed with CCI4 wifli formation of a white solid. The solid was 
removed by filtration, and the filtrate was concentrated and purified by column 
chromatography (silica gel, dichloromethane/MeOH 0.5%) Yellow oil (924 mg, 
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60%). ^H-NMR (200.15 MHz, CDCI3): 5 7,49 (d, IH, /=2), 7.04 (dd, IH. J=2, 8.2), 
6.80 (d, IH, /-8.2X 6.03 (bs, IH), 4.17 (q, 2H, -^7.2), 3.88 (dd,lH, J^5.6, 7), 3.33 
(s, 3H). 2.88 (dd. 2H,/=2.4, 5.0), 1.21 (t, 3H, ^7.2) 

5 StepB 

f2S)-3>f6-Hvckoxv-4'-methoxv-biphenvl-3'VlV2-me1faoxv-Dropi^^ 




A solution of (2S)(4-Hydroxy-3-iodide-)-2-melJioxy dihidrocizmamic acid (197 mg, 
0.56 mmol), 4-methoxyphenyl boronic acid (170.7 mg, 1 .12 mmol) and 

10 tetia]ds(triph0nylpho8pliine)-palladiuin (0) (8.7 mg, 0.5 mmol) in 1 1 mL of a 

mixture 20: 1 toluene/efhanol together with 2 mL of a 2N NaaCOa was heated to 120° 
for 16 hours under nitrogra atmospheie. The reaction mixture was cooled to room 
temperature and dilute with ethyl acetate (20 mL). It was washed with H2O (3 x 
5mL) and brine (3x5 mL). The combined organic layCTS were dried (MgS04), 

15 filtered and concentrated under vacuum. The resultant cmde was purified by 

column chromatography (silica gel, hexanes/ethyl acetate 8:2). Colorless oil (123 
mg, 67%). ^H-NMR (200,15 MHz, CDCI3): 6 7.39 (dd, 2H, y=2.1, 6.4), 7.08-7.03 
(m, 2H), 6.97 (dd, 2H, 7=2.1, 6.7), 6.85 (dd, IH, J=1.3, 7.5), 5.60 (s, IH), 4.17 (q, 
2H, J=7.0), 3.95 (dd, IH, J=5.9, 6.4), 3.82 (s, 3H), 3.35 (s, 3H), 2.97 (d, 2H, J-6.4), 

20 1.22(t,3H,,A=7.2) 

gtepC 

(2SV3-l6>r3-rB iphenvl"4-vloxvVpropoxv1-4'-metfaoxv-biphenYl>3-vl}-2-metfaoxv- 
nropionic acid ethvl ester 
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o 




CH3 



'3 



3-{6-[3-(Biphenyl-4-yloxy)-propoxy]-4'-methoxy-biphenyl-3-yl}-2-metho3^^ 
propionic acid ethyl ester was prepared following the Standard Procedure B (THF). 
The residue was purified by chromatography (silica gel, hexanes/ethyl acetate 8:2). 



5 White solid (13 mg, 17%). ^H-NMR (200.15 MHz, CDCls): 5 7.57 (m, lOH), 7.14 
(dd, 2H, J=2.1, 7.8), 6.94-6.87 (m, 4H), 4.24-4.04 (m, 6H), 3.94 (dd,lH, ^5.9, 6.9), 
3.81 (s, 3H), 3.36 (s, 3H), 2.99 (d, 2H, 7=6.9), 2.18 (qn, 2H, 7=5.9), L22 (t, 3H, 



10 StepD 

(2S)-3--f6-|'3-rBiphenvl-4-vloxvVpropoxv]-4-methox^-biphenvl-3-vll-2-methoxv- 
propionic acid 

The title compound was prepared following the procedure described in example 25 
(Step C). ^H-NMR (200.15 MHz, CDCI3): 5 7.57-6.87 (m, 16 H), 4.15 (t, 2H, 
15 7=6.1), 4.07 (t, 2H, 7=6,1), 4.01 (dd, IH, 7=7.2, 4.5), 3.80 (s, 3H), 3.41 (s, 3H), 3.13 
(dd, IH, J^.5, 14.4), 2.99 (dd, IH, 7=7.1, 14.4), 2.21 (qn, 2H, 7=5.9). 

Example 141 

3-f6-f3-fBiphenvl-4*-vloxvVpropoxv]-4'-fluoro-biphenvl-3-vU-2-methoxv-propiomc 
20 acid 



7=7.2). 




OH 



'a 



F 
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The title compound was prepared as in Example 140, with 4**fluorophenyl boronic 
acid. ^H-NMR (200.15 MHz, CDCI3): 5 7.57-6,87 (m, 16 H), 4.15 (t. 2H,7^.9), 
4.04 (t, 2H, ^5.9), 4.02 (dd, IH, ^=7.2, 4.5), 3.41 (s, 3H), 3.13 (dd, IH, >4.5, 
14.2), 3.00 (dd, IH, J=7.5, 14.2), 2.17 (qn, 2H, .^=5.9). 

Example 142 

3-(6-^3^(Biphenvl-4-vloxvVOTODOxv^41,r:4^1"lt erphenvl-3-vn^2>^^ 
pro pionic acid 



10 The title compound was prepared as in Example 140, with 4-phenylphenyl boronic 
acid. 

Example 143 

3-(6>f3-(Biphenvl-4*vloxvVT)ropoxvl-2*-metfaoxv-biphenvl-3"Vl}-2-methoxv- 
15 propionic acid 



Chlral "^i^^ 

The title compound was prepared as in Example 140, witti 2-methoxyphenyl boronic 
acid. 




OH 




OH 



20 
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Example 144 

2-MethoxY-3- f 6-r3-f 4-i)henoxv-t}heiioxvVpropoxv1-r 1 . 1 ':4'> 1 "]terphenvl-3-vl> - 
propiomc acid 




5 The title compound was prepared as in Example 140, wifh 4-dipli6nyl botonic acid. 
Example 145 

3"l443"f4-BenTOvl-phenoxvVpropoxvV3"Slvrvl-phenyl}-2-methoxv-propioni acid 




10 The tide compoimd was prepared as in Example 140, with trans-2-phenyIvinyl 
boronic acid 

Example 146 

3-(4-^3--r4-fHvdroxv-phenvl-methvlVpheno xv1-prDpoxvV-3-phenethvl-phe^^^^ 
15 methoxv-nropionic acid 
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A solution of 3-{4-[3-(4-Ben2oyl-phenoxy)-propoxy3-3-s1yiyl-plienyl}-2-^ 
propionic acid ethyl ester from Example 145, was dissolved in efhanol aad treated 
wilh H2 under balloon pressure. Filtered through a pad of celite and concentrated to 
5 dryness. The compound thus obtained was treated under standard hydrolysis 
procedure C to give the title compound. 



Example 147 

3-{4-r3-(4-BenCTl-phenoxvVpTopoxv>3- phenethvl-phenvl>.-2-methoxv-^^^ 
10 acid 

O 




Tbe title compound was obtained as a secondary product of the reduction of 3- {4-[3- 
(4-Beiizoyl-phenoxy)-propoxy]-3-s1yryl-phenyl}-2-.methoxy-propionic acid ethyl 
ester (from Example 145) as in Example 146, and was hydrolyzed under the 
15 standard hydrolysis procedure C to afford die product 

Example 148 

(2S)>3~|3-Allvl-4-r3-f4-phenoxv-phenoxvVpropQxv]>p henvn-2>methoxv-propiQmc 
acid 
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Chiral 




OH 



Step A 

(2S)-3-(3-Allyl-4-hydroxy-phenyl)-2-mefhoxy-propionic acid ethyl ester 

O 




10 



15 



To a solution of 3-(4-liydroxy-phenyl)-2-methoxy-propiomc acid ethyl ester (1 eq) 
in acetone, K2CO3 (2 eq) and allyl bromide (1 .2 eq) were added and the nuxture 
reaction was stirred at SS^'C over night. Quenched with water and extracted with 
ethyl acetate. The organic layer was dried (MgS04) and concentrated to give 3-(4- 
allyloxy-phenyl)-2-methoxy-propiomc acid efliyl ester. This crude product was 
dissolved in MeaNPh and heated to reflux for 6 hours and then stirred at room 
temperature over 3 days. Refluxed again for 8 hours and then poured into and ice- 
cold HCl IM solution, extracted witii ethyl acetate and washed with water. Dried 
and concentrated to give a crude product which was purified by chromatography to 
give the title product. 

StepB 

r2S^-3-{3-Allvl-4-[3-f4-phenoxv-phenoxvVpropoxv1-phenvl}-2-methoxv-propionic 
acid etfavl ester 




CH2 



wo 02/100813 



PCT/US02/16950 



-218- 

(2S)O-(3-AUyl-4-hydr03cy-phenyl>2-meihoxy-propi^ acid ethyl ester flxsm Step 
A was allowed to react with 4-(3-broniopropoxy)-l-pheno:;Qfbenzene under the 
. Standard Procedure I to give the title compound. 

5 StepC 

f2S)0-f3-AllYl-4-r3-f4-phen oxV"phenoxyVpropo3cv]-phenv^}-2-metfaox^^ 
acid 

(2S)-3-{3-Allyl-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-2-methoxy-pr 
10 acid ethyl ester from Step B was hydrolyzed under the standard hydrolysis 
procedure C to afford the product. 

Example 149 

(2S)-2-Methoxv-3- {4>[3-f4-phenoxv-phenoxvVpropoxv1-3-propvl-phenvn - 
15 propionic acid ' 




Chiral CH3 



A solution of (2S)-3-{3-Allyl-4-[3-(4-phenoxy"phenoxy)-propoxy]-phenyl}-2- 
methoxy-propiomc acid ethyl ester, from l^ample 148, Step B, was dissolved in 
etfaanol and treated with H2 under balloon pressure. Filtered through a pad of celite 
, 20 and concentmted to dryness. The compound thus obtained was treated under 
standard hydrolysis procedure C to give the title cdn[q)ound. 

Exmtxplc 150 

3- (4-r3-/Biphenvl^vloxv^> propoxvl-2--metfavl-pheqvU-2-methoxv-acr^^ acid 
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Stcp A 

4-TriisoprDpvlsilanvloxv-beiizaldehvde 




O 

H 



H3C 



H3C 



5 4-hydroxybenzaldehyde (3 g, 24.57 nunol), triisoptopylsilyl chloride (5.52 mL, 
25.79 mmol) and imidazol (2g, 29.48 mmol) were dissolved in 60 mL of DMF and 
the solution stuxed at room temperatuie overnight Water (120 mL) was added to 
the solution and the mixture extracted with diettiyl ether (3 x 50 mL). The combined 
extracts were washed with water (5 x 30 mL), saturated ammonium chloride (2 x 30 

10 mL) and brine (20 mL) and dried (MgS04). Concentration produced an oil that was 
purified by chmmatography (silica gel, hexanes/Ethyl acetate 20: 1 , Rf 0.4) (75 %). 
^H-NMR (CDQs, 200.15 MHz): 9.85 (s, IH), 7.75 (d, 2H, J^8.8), 6.95 (d, 2H, 
>=8.4), 1.31-1.20 (m. 3H), 1.10 (s, 18H). 



15 StepB 

2-Methvl-4-triisopropvlsiIanvloxv-benzaldehvde 




To a solution of trimethylethylenediamine (0.45 mL, 3.48 mmol) in THF (9 mL) at - 
20°C was added Butyllithium 1 .6M in hexanes (2.1 1 mL, 3.38 mmol). The solution 

20 was stirred at -20*^C for 1 5 min, A solution of 4-Triisopropylsilanyloxy- 

benzaldehyde (0.922 g, 3.31 nnnol) was added diopwise and the solution stirred for 
15 min at-20°C, Butyllithium L6M in hexanes (6.21 ml, 9.93 mmol) was added 
dropwise and the solution kept in the freezer at -20'*C for 26 hours. The solution 
was cooled to -40°C and methyl iodide (3.71 mL, 59.60 mmol) was added. The 

25 solution was aUowed to reach room temperature and further stirred 30 inin. The 



wo 02/100813 



PCT/US02/16950 



-220- 

reaction was quenched with saturaded anunomum chloride (20 mL) and extracted 
with etbyl acetate (3 x 30 mL). The combined extracts were dried (MgS04), 
concentrated under vacuum and purified by column chromatography (silica gel, 
hexanes/Elhyl acetate 20:1, Rf 0.085) (49%). ^H-NMR (CDQa, 200.15 MHz): 6 10.1 
5 (s, IH), 7.69 (d, IH, /=8.3), 6.80 (dd, lH^-8.6, 2,4), 6.72 (s, IH), .61 (s, 3H), 1.33- 
1.19 (m,3H), 1.12 (s,18H). 

StepC 

3>|4-f3-(BiphenvM-vloxyVOTOPOXv1-2-methvUDhenvl^^2-methoxv ^ 
10 methvl ester 




Methyl 2-methoxyacetate (0.450 mL, 4.53 mmol) was added to a solution of 
NaHDMS (4.74 mmol) in 40 mL of THF cooled to -78°C. The mixture was stirred 
at -7y*C for 30 min and tiien a solution of 2-Methyl-4-tr]isopropylsilanylo;^- . 

15 benzaldehyde (1 .26 g, 4.3 mmol) in 20 mL of THF was added dropwise. The 
solution was allowed to warm to 0**C and stirred for 2.5 hours. The mixture was 
quenched with HCI IN (50 mL) at O^C, extracted with dichloromelfaane (3 x 40 mL), 
dried (MgS04) and concentrated under vacuum. The residue was dissolved in 
dichlorometane (50 mL) and cooled to O^'C. To the solution was added 

20 trifluoroacetic anhidride (0.82 mL, 5.84 nunol), NJSf-dimethylaminopyridine (0.025 
g, 0.21 mmol), and pyridine (0.379 mL, 4.59 imnol). And stirred at room 
temperature for 4 hours. The volatiles were eliminated under vacuiun and the 
residue dissolved in 100 mL of ethyl acetate. Palladium 10% on activated carbon 
(0.9 g) was added and the mixture hydrogenated at room temperature (5 Atm H2) for 

25 14 hours. The solution was filtered through a pad of celite and concentrated under 
vacuum. The residue was purified by column chromatography (silica gel, 
hexanes/Ethyl acetate 3:1) the flections with Rf 0.08 were collected and 
concentrated under vacuum (0.249 g containing 3-(4-Hydroxy-2-methyI-phenyl)-2- 
methoxy-acrylic acid c.a. 85% pure by NMR). The residue was added to a solution 
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of 4-(3-Bipmo-propoxy)-biphenyl (example 23, Step D) (0.359 g, 1.23 mmol), 
sodium iodide (0,05 g) and potassixmi tert-butoxide (126 mg, 1.12 mmol) in 5 mL of 
dimethylfonnamide. The solution was stirred at room temperature 24 hoiiis^ diluted 
with water and extracted with diethylether (3 x 30 mL). The combined organic 
5 layers were washed with water (5 x 30 ml), dried (MgS04) and concentrated under 
vacuum. The residue was pimfied by column chromatography (silica gel, 
hexane:ethyl acetate 6:1, Rf 0.22). (0.18 mg, 10%), ^H-NMR (CDCI3, 200.15 MHz): 



5 7.98 (d, IH, J=8.6), 7.57-7.25 (m, 7H), 7.16 (s, IH); 6.98 (dd, J==6.7, 2.1), 6.80- 
6.76 (m, 2H), 4.20 (t, 4H, J=5.9), 3.85 (s, 3H), 3.69 (s, 3H). 2.36 (s, 3H), 2.29 (t, 2H, 
10 J=6.2). 



3-l4-r3-fBiphenvl"4-vloxvVpropoxv]-2-methvl-phenvU"2'methoxv-acrvlic acid 
The title compound was prepared from 3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2- 
15 methyl-phenyl}-2-methoxy-aciylic acid methyl ester following the general 

procedure B. ^H-NMR (CDCI3, 200.15 MHz): 7.97 (d, IH, J=8.4), 7.55-7.47 (m, 
4H), 7.43-7.27 (m, 4H), 6.96 (dd, 2H, J=6.6, 2.2), 6.79-6.75 (m, 2H), 4.19 (t, 4H, 
J=6.2), 3.69 (s, 3H), 2.35 (s, 3H), 2.27 (t, 2H, J=6.2). 

20 Example 151 

3-{4-[3-(Biphenyl-4-yloxy)-propoxy]-2-methyl-phenyl}-2-methoxy-propionic acid 



Step A 

25 3-{4-[3-(Biphenyl-4-ylo3g^)-ptopoxy]-2-melhyl-phenyl}-2-methoxy-propiom^ acid 
methyl ester 



StepD 
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Magnesium turnings (0.101 g, 4.17inmol) was added to a solution of 3-{4-[3- 
(Biphenyl-4-yloxy)-propoxy]-2-melhyl-phenyl}-2-naethoxy-a acid methyl 

5 ester (Example 37, Step C) (0.09 g, 0.21 mmol) in methanol (2 mL) and diethyl 
etiier (2 mL). The mixture was stirred at room temperature overnight and ibsa 
quenched with HCl 3N until pH 7. A saturated solution of ammonium chloride (10 
mL) was added and the mixture extracted with ethyl ether (3 x 10 mL). The 
combined extracts were dried (^/[g^O^) and concentrated under vacuum. The 

10 residue was purified by column chromatography (Silica Gel, hexanes/Elhyl acetate 
4.5:1, Rf 0.31) (48%). *H-NMR (CDClz, 200.15 MHz): 7.57-7.29 (m, 7H), 7.07 (d, 
IH, J=8.1); 6.98 (dd, 2H, J=6.7, 2.1), 6.73 (s, IH); 6.71 (d, IH, J«11.8); 4.18 (dt, 
4H, J-9.7, 6.2), 3.91 (dd, IH, J=7.3, 6.2), 3.72 (s, 3H), 3.32 (s, 3H), 2.97 (d, 2H, 
J=6.4), 2.31 (s, 3H); 2.27 (t, 2H, J=6.2). 

15 

StepB 

3'l4-r3--ffiiphenvM-vloxvVprDpoxv1-2-methvl-phenvl>-2-meftoxv-propionic acid 

The title compound was prepared ftom 3-{4-[3-(BiphenyM-yloxy)-propoxy]-2- 
20 methyl-phenyl} -2~methoxy-propionic acid methyl ester following the general 

procedure B. (71%). ^H-NMR (CDCI3, 200.15 MHz): 5 7.55-7.27 (m, 7H); 7.09 (d, 
IH, >=8.1); 6.96 (d, 2H, 7=9.2); 6.71-6.67 (m, 2H); 4.15 (dt, 4H, /-9.1, 6,2); 3.92 
(dd, IH, J^=8,4, 4.4); 3.3 1 (s, 3H); 3.08 (dd, IH, 7=14.6, 4.4); 2.93 (dd, IH, /=14.3, 
8.4); 2.30 (s, 3H); 2.25 (qn, 2H, 7=6.2). 

25 

Example 152 

3- l3-|'3-fBiphenvl-4-vloxyVpropoxv]'phenvl} -2-methoxv-nropionic acid 
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Step A 

343-Benzvloxv-phenvlV3-hvdroxv-2- me1faoxv-propioiiic acid methvl ester 



5 




To a solution of NaHMDS (1.1 eq) in diy THF at -78°C a mixture of 3-benzyloxy- 
benzaldehyde (1 eq) and methoxy-acetic acid methyl ester (1.25 eq) in THF were 
added dropwise and the mixture reaction at this temperature over 1 .5 hours. Then 
the reaction was quenched with HCl 3N and allowed to rise room temperature. 
10 Washed with brine and extracted with ether. The organic layer was dried and 

concentrated to dryness to give after chromatography in siUcagel Ihe title prodnct 



3-f3-Benzvloxv-p henvlV2-methoxv-acrylic acid methvl ester 

15 

A mixture of 3-(3-Ben2yloxy-phenyl)-3-hydroxy-2-methoxy-propionic acid methyl 
ester (1 eq), mesylchloride (1 eq) triethylamine (4 eq) and a catalytic amount of 
DMAP (0. 1 eq) in dichloromethane was stiired at room temperature overnight. The 
reaction mixture was diluted with ether and washed with HCl IN. Dried and 
20 concentrated in vacuo to give a residue -wbich was chromatographed in silicagel to 
3deld the title compoimd. 
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StepC 

3-f3-Benzvloxv-phenvlV2-meihoxv-'propiomc acid metfavl ester 




10 



15 



20 



Compoimd fix>in Stq> B was dissolved in methanol and treated witii magnesium. 
The flask was placed in an ice balh for S min and then fiie reaction mixture was 
stirred at room temperature for 4 hours. Washed with HQ 3N and extracted with 
ether. Dry and concentiated te dryness to get the title compound. 

StepD 

3-Y3-Hvdio xv-phenvn-2-methoxv-propionic acid metfavl ester 



A solution of 3-(3-Ben2yloxy-phenyl)-2-mefhoxy-propionic acid methyl ester in 
methanol was treated with a catelytic amount of C-Pd (0. 1 eq) and then Ha was 
bubbled through the mixture and stirred overnight. The mixture reaction was 
concentrated and reconstituted in ethyl acetate» filtered through a pad of celite and 
concentrated in vacuo to give the title compound. 

gtepE 

3-l3-r3-fBiphenvl-4 -vloxvVpropoxvl-phenvl>-2-methoxv-propionicacid 

A mixture of 3-(3-Hydroxy-phenyl)-2-metho3gr-propionic acid methyl ester (1 eq) 
fix)m Step D, Cesium Carbonate (3 eq) and 4-(3-bromopropoxy)biphenyl (1 eq) in 
DMFandina lOmLtube was shaked in an orbital agitetor over a weekend. The 
mixture was filtered through a hydrofobic syringer and evaporated in a speed-vac 
apparatus. Then diluted wifli NaOH IN-Bthanol and stirred overnight Then HO 
3N was added and the reaction mixture was concentrated to remove the ethanol in 
vacuo, reconstituted in dichloromethane and filtered through a hydrofobic syringe. 
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The organic layer was evaporated to give the title compound. MS ^S) for C2sH260s 
[M+NH*f : 424.2, [M+Naf : 429.2. 'H-NMR (CDCI3, 200.15 MHz): 7.57-7.17 (m, 
9H), 6.98 (dd, 2H. J=6.7. 1.9), 6.84-6.81 (m. 3H). 4.19 (dd. 4H. J-14.0, 6.4), 4.03 
(dd, IH, J=7,3, 4.3), 3.40 (s, 3H), 3.13 (dd, IH, J=14.2. 4.6), 2.98 (dd, IH. J-14.0, 
5 7.5), 2.28 (qui, 2H, J=5.9)ppm. 

Example 153 

'2-Me1hoxv-3-(3-f3-f4-pheno?cv-phenoxv)-propoxvl-phenvU-propionicacid 

10 The title compound was prepared fiom 3-(3-Hydroxy-pheiiyl>2-me11ioxy-propiomc 
acid me&yl ester from Example 1 52, Step D with 4-(3-biomopropoxy)l- 
phenoxybenzene in a manner analogous as in Example 152, Step E. MS (ES) for 
C25H26O6 [M+NH4]^: 440.2, [M+Naf ; 445.2. ^H-NMR (CDCI3, 200.15 MHz): 
7.33-7.17 (m, 3H), 7.07-6.78 (m, lOH), 4.15 (dl, 4H, J=1.9, 6.2), 4.03 (dd, IH, 

15 J=7.3, 4.3), 3.40 (s, 3H), 3.13 (dd, IH, J=14.2, 4.6), 2.98 (dd, IH, J-14.0, 7.5), 2,25 
(qui, 2H, J=5.9)ppm. 

Example 154 

3-l3-r3-f4-Benzovl-phenoxvVpropoxvl-phenvU-2-metfaoxv-propionicacid 

20 o 

The tide compound was prepared fixnn 3-(3-Hydroxy-phenyI)-2-methoxy-propionic 
acid metiiyl ester fixnn Example 152, Step D with [4-(3-Bnnno-propoxy)-phenyl]- 
phenyl-methanone in a manner analogous as in Example 152, Stesp E. MS (BS) for 
C26H26O6 [M+Hf: 4352, [M+Naf;457.2. IH-NMR (CDC13, 200.15 MHz): 7.83- 
25 7.72 (m, 4H), 7.56-7.42 (m, 3H), 7.21 (dd, 2H, J=9.1. 7.0), 6.97 (d, 2H, J=8.9), 6.82 
(d, IH, J-14.2), 6.82 (s. 2H), 4.25 (f, 2H, J-6.2). 4.16 (t, 2H, J=5.9), 4.02 (dd, IH, 
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J-7.5, 4.3), 3.40 (s, 3H), 3.12 (dd, IH, J=14.0, 43), 2.98 (dd, IH, J=14^, 7,5), 2.29 
(qiii,2H, J=5.9). 

Example 155 . . 

5 2-Methoxv -3- f 3>r5-f4-pheDoxv-phenoxvVDent-l -vavn-phenvU -propionic acid 




Step A 

2-Me1faoxY>3>(3-triflttor<>methanesidfoiivIo^ a cid methvl ester 




The title compound was prepared using the same procedure as in Example 1, Step A 
starting fix>m 3-(3-Hydioxy-phenyl)-2-methoxy-propionic acid metibyl ester. 

StepB 

15 3-r3^5-Hvdroxv-pent- l-vnvlVphenvlV2-methoxv-propionic acid methvl ester 




The title compound was prepared from 4-butyn-l-ol following the procedure 
described in Exscmplo 1, Step B. 



20 



StepC 

3-r3-f5- B ro mo-pept-l-vnvlVphenvn-2-methoxv-propionic acid methvl ester 
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To a solution of 3-[3-(5-Hydroxy-pent-l-ynyl)-phenyl]-2-meflioxy-propioiiic acid 
methyl ester, and CBr4 dissolved in dichloromelfaane at O^C, triphenylphosphine 
was added and fhe mixture reaction was stirred at room temperature over 5 hours. 
5 The reaction fhen was diluted with water and extracted with ether. 
Chromatographied to give ttie title compound. 

StepD 

2-Meflioxv-3- 13-rS-r 4-phenoxv-phenoxvVpent-l -vnvn-phenvn-propiomc acid 
10 methvl ester 




A mixture of 3-[3-(5-Bromo-pent-l-ynyl)-phenyl]-2-methoxy-propionic acid methyl 
ester (1 eq), 4-phenoxyphenol (1 eq) and Cesium carbonate (3 eq), in DMF was 
stirred overnight Then diluted in water and extracted with ether to give after dry in 
15 vacuo the title conipound. 



StepB 

2-Methoxv-3"{3-r5-f4-phenoxv-phenoxvVpent-l -ynvll-phenvU-propionic acid 
The title compound was prepared following fhe Standard Hydrolysis Procedure C 
20 and starting from 2-Methoxy-3-{3-[5-(4-phenoxy-phenoxy)-pent-l-ynyl]-phenyl}- 
propionic acid mefliyl ester JBrom Step D. MS (BS) for C27H2€05 [M+NH^*; 448.2, 
[M+Naf :453.2. 'H-NMR (CDCI3, 200.15 MHz): 7.33-7.17 (m, 7H), 7,07-6.88 (m, 
7H), 4.1 1 (t, 2H, J=6.2), 4.00 (dd, IH, J=7.5, 4.0). 3.39 (s, 3H), 3.11 (dd, IH, 
J-14.0, 4.3), 2.96 (dd, IH, J=14.5, 7.8), 2.63 (t, 2H, J=7.0), 2.08 (qui, 2H, J-6.7). 

25 

Example 156 

2-Methoxv-3-{3- [5-f4-phenoxv-phenoxy)>pentyl>phenvl}-propionicacid 
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The title compound^was prepared from 2-Methoxy-3-{3-[5-(4-phenoxy-phenoxy)- 
peiit-l-ynyl]-phenyl}-propiomc acid of Example 155, Step E, and treated with Pd-C 
(0,1 eq) in ethyl acetate and H2. Filtered through celite and concentrated to give the 
5 compoimd. MS (ES) for C27H30O5 [M+Hf : 4352, [M+NH4f :452.2, ^H-NMR 

(CDCI3, 200.15 MHz): 7.34-7a9 (m, 3H), 7.09-6.84 (m, lOH), 4.02 (dd, IH, J=7.5, 
4,6), 3.94 (t, 2H, J=6.5), 3.39 (s, 3.13 (dd, IH, J=14.0, 4.3), 3.00 (dd, IH, 
JN14.0, 7.5), 2.63 (t, 2H, J=7.8), 1.88-1.45 (m, 6H)ppm, 



10 Example 157 

2-Methoxv«3-<3-r5-(4"phenoxv-phenoxv')-pentanovl1-phenvi}-propi6nicacid 




The title compound was prepared from 2-Methoxy-3-{3-[5-(4-phenoxy-pheno3^)- 
pent-l-ynyl]-phenyl} -propionic acid methyl ester,(Example 155, Step D) and 
15 followiiig the same procedure as in Example 57, and a standard hydrolysis 
procedure C to get the compound. 

Example 158 

3-(4->f3-f3-Allvl -biphenvl-4->vloxvVpropoxv1-phenvl>>2-methoxv-propionicacid 
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StepA 

2-Allvl-4-Dhenoxv-phenol 




To a solution of 4-phenylphenol (I eq) in acetone, K^COj (2 eq) and allyl bromide 
5 (1 .2 eq) were added and the mixture reaction was stirred at 55°C oyemight 

Quenched with water and extracted with ethyl acetate. The organic layer was dried 
(MgS04) and concentrated to give 4-allyloxybiphenyl. This crude product was 
dissolved in Me^NPh and heated to reflux for 6 hours and then stirred at room 
t^nperature over 3 days. Refhixed again for 8 hours and then poured into and ice- 
10 cold HCI IM solution, extracted with ethyl acetate and washed with water. Dried 
and concentrated to give a crude product which was purified by chromatography to 
give the title product 

Step B 

15 3-(3-Allvl-biphenvl-4-vloxvVpropan"l -ol 



The product obtained in Step A (1.1 eq) was dissolved in THF and treated with t- 
BuOK (1.15 eq) and allowed to react for 2 hours. Then a solution of 
[l,3,2]DioxathioIane 2,2-dioxide (1.0 eq) was added and the mixture reaction was 
20 stirred overnight, quenched with HQ (SN and refluxed the reaction ovemight 
Extracted with ethyl acetate, washed with brine and concentrated to give the title 
confound. 




OH 



StepC 

25 3-l4-r3-^3-Allvl>biphenvM-vloxvVpropoxv1«phe nvn-2-methoxv-p^^ 
ethvl ester 
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CH, 



O-^CH, 



'3 



A solution of compound from Step B in dicbloromethane was treated with CBr4 
(1.12 eq) and PPha (1.4 eq) and allow to react for 1.5 hours. The product isolated 
after chromatography of this reaction was treated under Standard Procedure I with 
5 (2S)-3-(4-hydroxy-phenyl)"2-mefhoxypropionic acid ethyl ester to give the title 
compound. 



3-l4-f3-r3-Anvl-biphenvM- vloxvVpropoxv1-phenvl>-2-methoxv-propionicacid 
10 The title compound was prepared by using the standard Hydrolysis Procedure 
(NaOH) C. 



15 Example 159 

f2SV2-Methoxv-3- {4-[3-(3-piDpvl-biphenyl-4-yloxyi-propoxy]-phenyl} -propionic 



3-{4-[3-(3-Allyl-biphenyl-4-yloxy)-propoxy]-phenyI} -2-methoxy-propiomc acid 
20 from Sample 1 S8, Step D dissolved in ethyl acetate was treated wilfa Pd(C) 1 0% 
imder balloon pressure for 6 hours. Filtered through celite and concentrated to 
dryness to give the title compound. 



StepD 



acid 
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example 160 

f2SV3- {4- f3-f 2-Allvl-4-phenoxv-phenoxvVpropoxvV phenvB-2-inethoxv-piopiomc 
acid 




5 

Step A 

2-Allvl--4-phenQxv-phenol 




The title compound was prepared in a same manner as in Example 158, Step A, 
10 starting firom 4-phenoxyphenol. 

StepB 

2' (4>r3>f 2>Allvl-4-phenoxv-phenoxvVprop oxv1-phenvl>-3-methoxv-T)ropionic acid 
15 etfavl ester 




3- [4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester and 2-Allyl- 

4- phenoxy-phenol &om Step A were allowed to react under Standard Procedure I to 
' give the title compound. 

20 
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StepC 



(2S)-3-(443-(2-Allvl-4-phenoxv-phenoxvVTimpoxv1 -phenvU>2^^^ 



The title compound was prepared by using the standard Hydrolysis Procedure C 
5 (NaOHO yield the cotnpound. 

Example 161 

f2S)>2-Methoxv-3-f4-r3-f4-phe noxv>2>prQpvl-phenoxvVpropoxvl-p h^ 
propionic acid 



The title compound was prepared from 2-{4-[3-(2-AllyI-4-phenoxy-phenoxy)- 
propoxy]-phenyl}-3-methoxy-propionic acid ethyl ester from Example 160, Step B 
which was treated in ethyl acetate with Pd(C) and H2 in balloon presure to give after 
filtration the corresponding reduced product which was hydrolyzed under Standard 
15 Procedure C to give the title compound. 

Example 162 

3-|4-f3-rBiphenvl-4-vloxvVpropoxvV3-me thvl-phenvl>>.2-methoxv--propionica^^ 



acid 



10 




OH 




20 



Step A 

4-Benzvloxv-3-me1favl-benzaldehvde 
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CHO 
CH3 

A mixture of benzyl bromide and 4-bydroxy-3-methyIbenzald6hyd6 were treated 
under Standard Procedure I to gjve Ifae title product 

5 StepB 

3--f4-Benzvloxv- 3-metlivl-phenvlV3-hvdroxv>2Hnethoxv-propio^^ acid ethvl ester 

OH 9 




To a solution of NaHMDS (1.1 eq) in dry THF at -78**C a mixtutre of 4-Benzyloxy- 
S-methyl-benzaldehyde (1 eq) and Methoxy-acetic acid methyl ester (1,25 eq) in 
10 THF were added dropwise and the mixture teaction at ttis temperature over 1.5 
hours. Then the reaction was quenched with HCl 3N and allowed to rise room 
temperature. Washed with brine and extracted with ether. The organiclayer was 
dried and concentrated to dryness to give after chromatography in silicagel the title 
product 

15 

SteoC 

3-f4-Benzvloxv>3-methvl-phenvlV2-methoxv-acrvlic acid ethvl ester 



OBn 




CH3 



A mixture of 3-(4-Beii2yloxy-3-methyl-phenyl)-3-hydroxy-2-methoxy-propionic 
20 acid ethyl ester (1 eq), Mesylchloride (1 eq) triethylamine (4 eq) and a catalytic 

amount of DMAP (0. 1 eq) in dichloromefhane was stiired at room temperature over 
night The reaction mixture was diluted with ether and washed with HCl IN. Dried 
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and concentrated in vacuo to give a residue which was chxomatographed in silicagel 
to yield the title contponnd. 

StepD 

3-f4-Benzvloxv-3-^meth vl-DhenvlV2->metho3cv>propionic acid ethvl ester 



OBn 



Compound from Step C was dissolved in methanol and treated with magnesium. 
The flask was placed in an ice bath for 5 min and flien the reaction mixture was 
stirred at room temperature for 4 hours. Washed with HCl 3N and extracted with 
10 ether. Dry and concentrated to dryness to get the title compound 

StepE 

3-r4-Hvdroxv-> 3>methyl"phenvlV2-methoxv-propionic acid ethvl ester 





15 A solution of 3-(4-Benzyloxy-3-methyl-phenyl)-2-methoxy-propionic acid ethyl 
ester in ethyl acetate was treated with a catalytic amount of C-Pd (0.1 eq) and then 
was bubbled through the mixture and stirred 2 hours. The mixture reaction was 
filtered through a pad of celite and concentrated in vacuo to give the titie compound. 



20 



StepF 

(2S)-3- f 4-r3-rBiphenvl-4-vIoxvVpropoxvl-3-methvl-phenvU -2-metiioxv-DropiQnic 
acid ethvl ester 
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10 




A mixture of 3-(4-Hydroxy-3-methyl-phenyl)-2-methoxy--propioiiic acid ethyl ester 
and from Step E and 4-(3-broinopropoxy)biphenyl were treated under standard 
condition I to give the title product 

StepG 

3-M-[3-rBipbenvl'4-'vloxvVpropoxv]-3-metfavl-phenvU-2-metfaoxy-propionic acid 
The title compound was prepared from compound from Step F under Standard 
hydrolysis procedure C using NaOH. 

Example 163 

2-Metfaoxv-3-l3-methvl-4-[3-r4-phenoxv-phcnox:vVpropQxv]"phenvll"propionic 
acid 




15 Step A 

2-Methoxv-3-Q-methvl-4-r3-f4-phenoxv-phenoxvVpropoxv]>phenvl}'-propiomc 
acid ethvl ester 




CH3 

A mixture of 3-(4-Hydroxy-3-methyl-phenyl)-2-meflioxy-propionic acid ethyl ester 
20 and from Example 162, Step B and 4-(3-bromopropoxy)phenoxyphenyI were treated 
under standard condition I to give the title product 
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StgpB 

The title compoxmd was prepared j&om compound from Step A under Standard 
hydrolysis procedure C using NaOH. 

5 Example 164 



3>{4-r3-(4-Benzovl-phenoxvVpropoxvV3-me1favl-Dhe n vn-2>methoyv>^^ 



3>{443<4-BenzoyUphenoxvVpropoxvV3--methvl--Dh e nvn-2-methoxv-^^^ 
acid ethvl ester 



Amixture of 3-(4-Hydroxy-3-methyl-plienyl)-2--methoxy-propioriic acid ethyl ester 
15 and from Example 162, Step E and [4-(3-Bromo-propoxy)-phenyl]-phenyl- 
methanone were treated under standard condition I to give the titte product 

StepP 

3-|4-r3-(4>BenzovT--phgnQxv^-pTopoxv1-3-m ethvl-phenvlf-2-me1hoxv-prQp ^^^^ 
20 acid 

The tMe compound was prepared from compound from Step A under Standard 
hydrolysis procedure C using NaOH. 



acid 




10 Step A 




25 



Example 165 

/2S)-3-f4-r3-(Dibenzojtoan-2-vlox vVDiopoxv1>phenvn-2-metfaoxv-^^ 
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Step A 

3-(Dibenzofuran-'2-vloxvVpropan-l-ol 



5 




A solution of 2-hydroxydibenzofurane, potassium ^er/-butoxide and 
[l,2,3]dioxathiane-2,2-dioxide were treated as the same manner as in Example 132, 
Step C, to give the title product. 



10 StepB 

2"f3~Bromo-propoxvVdibenzofuran 




Starting from compound of Step A and following the procedure described in 
Example 1 32, Step D we obtained the title compound. 

StepC 

3-M-r3'fDibcnzofuran-2-vloxvVpr opoxv>phenvl}-2>meflioxv-propiomc acid ethyl 
ester 




20 
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A mixture of 2-(3-Bromopropoxy)-dibeiizofiiran and (2S)-3-(4-hydroxy-phCTiyI)-2- 
mefhoxy propionic acid ethyl ester were allowed to le^ct under fhe Standard 
Procedure I to give the title cQurpound. 

5 StepD 

f2SV3" l4-r3-fl!)ibenzofuran"2-vloxvVpropoxv1--phenvl}-2-methoxv-i^ acid 

The title compound was prepared from St^ C using the standard hydrolysis 
procedure C (NaOH)'. 

10 

Example 166 

f 2S V3 -[4>f 3 - l4-[f 4"Pluoro-phenvlVhvdroxyimino-methvll-phenoxv> -propoxv^- 
phenylj-2-methoxy-propionic acid 




15 The title compoimd was prepared from (2S)-3-(4-{3-[4-(4-Fluoro-benzoyl)- 
phenoxy]-propoxy}-phenyl)-2-methoxy-propioiuc acid (Example 95),and was 
. treated under the same conditions as in Example 61« to give the title compound. 

Rsample 167 

20 f2SV3-f4-^3-f4-ff4-PlttOTO-phenylVhvdroxy-methvl]-pbenoxv)"propoxvVphenvlV 
2-metfaoxv-propionic acid 




Step A 

25 (2SV3-r4-f3-l4-rf4-Fluoro-phenvlVhvdroxv-methvn-phenoxvl>propo^^^ 
methoxy-propionic acid ethvl ester 
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The title compound was prepared ftom (2S)-3-(4-{3-[4-(4-FluQTo-benzoyI)- 
phenoxy]-propoxy}-plienyl)-2-me1]ioxy-propionic acid ethyl ester (Example 95) 
which was dissolved in methanol and treated at 0^*0 with NaBHU (2 eq) for 6 hours. 
5 Washed with water and extracted with dichloromeOiane to give after purification by 
chromatography flie title compound. 

StepB 

2SV3-r4-(3-{4- rr4-Fluoro-phenvlVhvdroxv-methvn-phenoxv}-propoxvVphenvl]-2- 
10 methoxv-propionic acid 

The title compound was pr^^ared from Step A by standard hydrolysis procedure C 
(NaOH). 

Example 168 

15 f23^-2-Metfaoxy-3-f4-{3-r4>f4-piperidin-l>vl>lyn2X)vlVphe^^ 
propionic acid 




Step A 

20 f2iy)-2-Methoxv>>3-f 4- f 3-[4-f4--piperidin-l -vl-benzovlVphenoxv>propoxv} -phenvIV 
propionic acid ethvl estsr 
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To a solution of (2iS)-3-(4-{3-[4-(4-Fluoro-beiizoyl)-phenoxy]-propoxy}-phenyl)-2- 
mefhoxy-propiomc acid ethyl ester (Example 95) in DMSO, pipeiydine (3 eq) was 
added and the mixture reaction was heated to 140°C for 2 days. The reaction was 
extracted with ethyl acetate and washed (several times) with water. Concentrated to 
5 dryness and chromatographied to give the title compound. 

StepB 

f2iS^-2-Methoxv-3 -f4-{3-r4-r4 >piperidi-n-1 -vl-.benzovlVnhenoxvl-propoCT^ 
propionic acid 

10 The title compound was prepared from Step A by standard hydrolysis procedure C 
(liOH). MS (ES) for CaiHasNOfi tM+H]'*^: 518. 

Example 169 

f25^-2-Methox v-3-f4-l3-r4-f4-morpholin-4-vl-benzovlVphenoxv1-nropoxv>-- 
15 phenvlVpropionic acid 

Chiral 




Step A 

f2»S^-2*Methoxv-3-r4-f3--r4 -(4-morpholin-4-vl--benzovl^-phenoxv1-p^ 
20 phenvlVptopionic acid ethvl ester 




To a solution of (2S)-3-(4-{3-[4-(4-Fluoro-benzoyl)-phenoxy]-propoxy}-phenyl)-2- 
methoxy-propionic acid ethyl ester (Example 95) in DMSO, morpholyne (3 eq) was 
added and the mixture reaction was heated to 140°C for 2 days. The reaction was 
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extracted with ethyl acetate and washed (several times) with water. Concentrated to 
dryness and chromatographed to give the title compound 

StepB 

5 f2iS)>2-Methoxv-3-f4-l3-r4-f4-morpholin-4-vl-benzovn-phenoxvl-propQX^ 
phenvlVpropionic acid 

The title compound was prepared from Step A by standard hydrolysis procedure C 
(LiOH). MS (ES) for C30H33NO7 [M+H]"^: 520. 

10 Example 170 

(2S)'3'(4- 13-f 4-r 4-Hvdroxv-benzovlVphenoxvVpropoxv>-phenvlV2-methoxv- 
propionic acid 




A solution of (2S>3-(4-{3-[4-(4-Fluoro-benzoyl)-phenoxy]-propoxy}-phenyl)-2- 
15 meflioxy-propionit acid (85 mg) (Example 95) and KOH (1 OOmg) in chlorobenzene 
(0.3 ml) with water (1 ml) were heated in sealed tube at 200°C for 3 days. Extracted 
with ethyl acetate, dried and concentrated to dryness to give a crude pxoduct which 
was purified by chromatography to give the tifle compound. MS (BS) for C26H26O7 
[M+H]'^:451. 

20 

Example 171 

2S-2-meflioxv- 3--f4-|'3-f4'phenoxv-phenoxvVpropoxv]phenvl^propanoicacid 
sodium salt 




25 

Stepl: l-chloro-3-f4-nhenoxvphenvnpropane fa^ 
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The compound of 4-phenoxyphenol (8L03g, 435.15mmol) was dissolved in 810 ml 
MEK at ambient temperature under Nitrogen. Powdered potassium carbonate 
5 (577. 16g, 4,176.27nunoI) was added followed by 1,3-dichloropropane (BOO.OOg, 
2,655. IxnmolX and the resulting solution was heated to reflux for 1 5.5 hours. The 
solution was cooled to room temperature, filtered and washed with 750ml MEKL 
The filtrate was concentrated under vacuum to give a crude orange liquid. The 
crude liquid was dissolved in 260ml absolute MeOH at ambient temperature and 
10 stirred 5minutes, which was then cooled in an ice/acetone/water bath for 1.5 hours. 
White precipitate was filtered off and washed with 480ml cold absolute MeOH. 
The white solid was collected and dried under vacuum at 30°C fori 6 hours to afford 
about 81.87g of compoimd (a). 

15 Step 2: 2S-2-metho xv-3-{4-f3-f4*phenoxv-phenoxvVpropoxyTphenvl}|^ 
acid sodium salt 




DMF/DMSO 



20 The compound (b) {10.9g, 50mmol) was dissolved in 50ml absolute ethanol at 
ambient temperature. Sodium methoxide (4.05g, 75nunol) was added aU at once, 
and the resulting solution was heated to reflux for 30 minutes. The solution was 
cooled to 40**C and the compoimd (a) (15.72g, 75mmol) was added all at once 
followed by 50ml DMF and 50ml DMSO. The clear red solution was heated to 

25 reflux for 30 minutes, and cooled to ambient temperature. The ethanol was removed 
under vacuum at eO^'C, and a mixture 100ml of water and 100ml MTBE was added. 
The top organic layer was separated and discarded. Fresh MTBE (100ml) was 
added and crystallization occurred. The biphasic slimy was stirred at ambient 
temp^ature for 30 minutes, filtered and washed with 250ml MTBE. The white solid 
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was dried under vacuum atCO^'C for 16 hours to affoid about 15.34g of the title 
compound. 

Example 172 

5 f2S)-3-[4-f3-l4-|TIvdroxvimmo-f4-hvdroxv-phenvn 
phgnvl1-2-me1faoxv-propiomc acid 

Chiral 




The title compound was prepared from (2S)-3-(4-{3-[4-(4-Hydroxy-benzoyl)- 
phenoxy]-propoxy}-phenyI)-2-methoxy-propionic acid (Example 170), and was . 
10 treated under the same conditions as in Example 61) to give the title compound. MS 
(ES) for C26H27NO7 [M-H]-: 464. 



15 



Example 173 

(2SV3-f4-[3-f4-Benzovl-3-hvdroxv-phenoxvVpropoxv1-phenvn-2-methoxv- 
propionic acid 

Chira! 




Step A 

(2SV3-f4-(3-Bromo-propoxvVphenvl]-2-methoxv-'propiomc acid ethvl ester 




The title compound was prepared from (2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester from Example 171, Step B, and following the 
procedure described in Example 132, Step D we obtained the title.compound. 
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StepB 

3-|4-r3-^4->Beiizovl-3-hvdroxv»p henoxvVpropoxvVphenvl>-2-methoxv-pro 
acid ethyl estser 

)H 




A mixture of (2S)-3-[4-(3"Bromo-propoxy)-phenyl]-2-'methoxy-propioiiic acid ethyl 
ester from Step A and 2,4-dihydroxyben2ophenone were allowed to react under the 
Standard Procedure I to get to title compound. 



10 StepC 

(2S)-3-f4-f3-f4-Benzovl-3-hvdroxv-phenoxvVprQpoxv]>phenvl}-2-metfaoxv^ 
propionic acid 

The title compound was prepared from Step B by standard hydrolysis procedure C 
(LiOH). MS (ES) for C26H26O7 [M-H]*: 449. 

15 

Example 17? 

f2S)-3-r4-|344~rZ4-Dimetfaoxv-benzQvlV phenoxv]>propoxv>-phenvlV2-methox^^ 
propionic acid 

Chiral 




20 Step A 

3-r4-|3-r4-f2.4-Dimeflioxv- ben20vlVphenoxvl-propoxv>>phenvn-2-mefeQxy- 
propionic acid ethvl ester 
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A mixture of (2S)-3-[4-(3-Bromo-propoxy>phenyl]-2-metho:q^-propiomc acid elhyl 
ester from 0, Step A and 2,4-dimethoxy-4'hydroxybenzophenone were allowed to 
react imder the Standard Piocedure I to get to title compound. 



StepB 

f2SV3-(4-l3-r4-f2.4-Dimefeoxv-benTOvlV phenoxv1-propoxv>-phenvlV2^ 
propionic acid 

The title compound was prepared from Step A by standard hydrolysis procedure C 
10 (liOH). MS (ES) for CjsHsoOb [M-H]": 493. 



Example 175 

3-{4-r3-(4-Ben2A^l-plienoxvVproiX)xv1-3-methoxv- phCTvn-2>methoxv-propioni 
acid 

O 

'OH 



15 




Step A 

3->r4-f3-Hvdroxv-propo xvV3-metihoxv-phenvl]-2-methoxv-propiomcacid 




A mixture of 3-(4-Hydroxy-3-mefhoxy-phrayl)-2-methoxy-propionic acid etiiyl 
20 ester OBxample 130, Step A) and 3-(tert-Butyl-dimethyI-silanyloxy)-propan-l -ol 
were treated under Mitsounobu coupling standard conditions B using DIAD and 
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toluene. The product tixus obtained was treated imder Standard Procedure B for 
cleaveage protected alcohols to give the title product 



5 3*r4-G-Bromo-propoxvV3-methoxv-phenvll-2-methoxv-Dropionic acid 



The title compound was prepared from 3-[4-(3-Hydroxy-propoxy)-3-methoxy- 
phenyl]-2-methoxy-propiomc acid and following the procedure described in 
&uunple 1 32, Step D we obtained the title compound 

10 

StepC 

3-/4-r3-f4-Benzvl->pheDoxv)-propoxvl-3-methoxv-phenvn -2-metfaoxv-pro 
acid 

The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-methoxy- 
15 phenyl]-2-methoxy-propionic acid and 4-benzylphenol following the Standard 
Procedure J. MS (ES) for C27H30O6 [M+NH4f : 468, [M+Na]"": 473. 

Example 176 

r51-3-f4-benzvloxv-phenvlV2-isopropoxv-propionic acid 



StepB 




OH 



O 




o 



20 
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Step 1: A solution containing (5)-5-(4-benzyloxy-ben2yl)^^ 
[l,3]dioxolan-4-one (iS)-3-(4-benzyloxy-phenyl)-2-hydroxy-propionic acid (2.0 g, 
7.34 nunol), 2»2-diniefhoxypTopane (18.63 g, 0.179 mol) andpyrididiiim;7-toluene 
sulfonate (0.92 g, 3.66 mmol) in chloiofoim (80 mL) was heated to reflux for 40 
5 minutes under N2. The reaction was cooled, diluted widi water and extracted with 
CH2CI2. The organic layer was dried (Na2S04) and the solvent was removed in 
vacuo to give crude product which was purified by a flash chromatography using 
10:1 hexanes:acetone to afford about 2.01g (88%) of (5)-5-(4-ben2yloxy-benzyl)- 
2,2-dimethyl-[l ,3]dioxolan-4-one. NMR (400 MHz, CDCI3) 8 7.43-7.29 (m, 
10 5H), 7.17 (d, 2H, J= 8.80 Hz), 6.91 (d, 2H, 8.80 Hz), 5.04 (s, 2H), 4.61 (dd, IH, 
6.36 Hz, J= 4.40 Hz), 3.12 (dd, IH, /= 14.67 Hz, J= 4.40 Hz), 2.99 (dd, IH, J 
= 14.67 Hz, y= 6.36 Hz), l,49(s,3H), 1.36(s,3H). MS (ES"*) w/r exact mass 
calculated for C19H20O4 (M +NH4) 330. Found m/z 330. 

15 Step 2: (iS)-3-(4-benzyloxy-pheny])-2-isopropoxy-propionic acid 

A -78^C solution of (*S)-5-(4-bei3zyloxy-beiizyl)-2,2-dimethyl-[l,3]dioxolan-4-one 
(0.20 g, 0.64 mmol) and triethylsilane (0.223 g, 1.92 nunol) in CH2CI2 (8 mL) was 
treated dropwise with a 1 molar solution of TiCU in CH2CI2 (0.64 mL, 0.64 mmol) 
under N2. The solution was stirred at -78 for 1 5 minutes and then quenched with 

20 water. The mixture was extracted with EtOAc, and the organic layer was dried 

(Na2S02). The organic layer was filtered, and the solvent was removed in vacuo to 
give crude product which was purified by a flash chromatography using 5:1 
hexanesracetone to aflFord 0.171 g (85%) (iS)-3-(4-benzyloxy-phenyl)-2-isopropoxy- 
propionic acid. NMR (400 MHz, DMSO-d^) 5 12.50 (bs, IH), 7.42-7.27 (m, 

25 5H), 7.12 (d, 2H, 7 = 8.80 Hz), 6.88 (d, 2H, J 8.80 Hz), 5.02 (s. 2H), 3.96 (dd, IH, 
7.83 Hz, J- 4.89 Hz), 3.47 (hp, IH, J = 5.87 Hz), 2.83 (dd, IH, /= 13.69 Hz, J 
= 4.89 Hz), 2.71 (dd, IH, 13.69 Hz, J- 8.31 Hz), L02 (d, 2H, J = 5.87 Hz), 0.86 
(d, 2H,/= 5,87 Hz). IR(KBr) 3012, 2977,2931, 1767, 1722, 1610, 1511, 1380, 
> 1240, 1 1 16, 1020. HRMS (TOF ES^ m/z exact mass calculated for C19H21O4 (M-1) 

30 313.1440. Found 7n/z 313.1434. 
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Example 176A 

2S"2-isopropoxY-3-l443-f4>pheiioxv-phenoxvVTOoooxv1phe n^ 
sodium salt 




5 

Scheme 




10 fiSl-3-f4-hvdroxv-phen vIV2-methoxv-propiomc acid ethvl ester 




A solution of (iS)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid (20 g, 100 mmol) 
in 3A ethanol (140 mL) was treated dropwise with concentrated sulfuric acid (5.7 
mL)) and stirred at room tempetatuie overnight The solution was concentrated and 
15 water (110 mL) was added. Sodium bicarbonate was added to bring flie pH to 7-8. 
The mixtme was extracted with ethyl acetate (3 x 50 mL). The combmed organic 
layers were washed with 20% NaCl solution (50 ml), dried (MgS04), filtered, and 
concentrated to a golden oil (18 g, 80%). ^H-NMR (CDCI3): 7.1(d, 2H); 6.7(d, 2H); 
4.2(m, 2H); 3.9(m. IH); 3.6(s, 3H); 2.95(m, 2H); 1.25(t. 3H). MS (ES): 223.2 (M-l). 



20 
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fS^-3-f4-be3i2ryloxv-phenvlV2-hvdroxv-pTopionic acid 




(iS)-2-Hydroxy-3-(4-hydroxy-phenyl)-propiotiic acid (121 g, 0.664 mol) (Wang et al. 
5 Tetrahedron Lett. 1998. 39, 5501) in absolute EtOH (2L) was treated with potassium 
carbonate (184 g, 133 mol) and benzyl chloride 169 1 .34 mol). The mixture was 
heated at reflux oveixiight and concentrated to about half fhe volume under vacuum. 
Aqueous 5N NaOH (100 mL) was added/ and the mixture was stirred at ambient 
temperature overnight and then concentrated. The residue was acidified with 
10 concentrated HCl. The yellow sold was collected by filtration and dried overnight 
under vacuum at SO^'C. The crude product in isopropanol (1 .8L) was heated at 
reflux for about 30 minutes, cooled to ambient temperature, and stirred for about 16 
hours. The slurry was filtered and dried under vacuum at 70^C overnight to give the 
title compound as a white solid (137 g, 76%). 

15 

Step A: fS^-5-f4-benzvloxv>beii2ryIV2.2 >diirieth yl-f l31dioxolan-4>o 
(5)-3-(4-Benzyloxy-phenyl)-2-hydroxy-propionic acid (2.0 g, 7.34 mmol), 2,2- 
dimetibioxypropane (18,63 g, 0.179 mol) and pyridinium /?-toluene sulfonate (0.92 g, 

20 3 .66 nmiol) in chloroform (80 mL) was heated to reflux for 40 minutes under N2. 
The mixture was cooled, diluted with water, and extracted with CH2CI2. The 
organic layer was dried (Na2S04) and concentrated in vacuo to give crade product 
that was purified by flash chromatography using 10: 1 hexanesiacetone to afford fhe 
title compound (2.01 g, 88%). ^H NMR (400 MHz, CDCI3) 8 7.43-7.29 (m, 5H), 

25 7.17 (d, 2H, J= 8.80 Hz), 6.91 (d, 2H, J- 8.80 Hz), 5.04 (s, 2H), 4.61 (dd, IH, 7- 
6.36 Hz, or= 4.40 Hz), 3.12 (dd, IH, J= 14.67 Hz, 7= 4.40 Hz), 2.99 (dd, IH, 7= 
14.67 Hz, 7= 6.36 Hz), 1.49 (s, 3H), 1.36.(s, 3H). MS (ES") m/z calc'd for 
Ci9H2o04(M+NH4)330. Found wi/z 330. 



30 
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Step B: (S)-5^( 4 -hvdroxv-beiizvlV2,2-diinethvl-ri ,31dioxolan-4-one 
(j).5.(4.benzyloxy-beii2yl).2,2-dimeAyl-[13]dioxolan-4K)n^ (1.0 g, 3.2 mmol) 
was combined with 10% Pd/C (0.75 g) in EtOAc (40 mL) and purged with Na then 
H2 and flien stirred Under a hydrogen balloon for 3 hours. Sodium sulfate was 
5 added, and the mixturis was filtered through Celite. The solvent was removed in 
vacuo to afford the title compound (0.747 g, 100%). NMR (400 MHz, CDQa) 5 
7.1 1 (d, 2H, J= 8.31 Hz), 6.76 (d, 2H, 8.31 Hz), 4.93 (bs, IH), 4.61 (dd, IH, 
636 Hz, J= 4.40 Hz), 3.11 (dd, IH, J= 14.67 Hz, J= 4.40 Hz), 2.98 (dd, IH, J= 
14.67 Hz, J= 5.86 Hz), 1.49 (s, 3H), 1.36 (s, 3H). MS (ES") m/z mass calc'd for 
10 Ci2Hi404(M-l)221. Found wi/z 221. 

Step C: r«Sl-3-(4-hvdroxv- phenvlV2-isopropoxv-nronionic acid ethvl ester 

AO^C solution of (S)-5-.(4-hydroxy-benzyl)-2,2-dimethyl-[l,3]dioxolan-4-one (0.20 

g, 0.90 mmol) and triethylsilane (1.05 g, 9.02 mmol) in CH2CI2 (10 mL) was treated 

15 dropwise with TiCU (0.90 mL, 0.90 mmol, IM CH2CI2) under N2. The solution was 
stirred at O^C for about 15 min and warmed to room temperature. After about 45 
minutes, the mixture was quenched with water and extracted with EtOAc. The 
organic layer was dried (Na2S02), filtered, and concentrated in vacuo to give of 
crude product (0.32 g). This material was combined with ethanol (25 mL) and cone. 

20 H2SO2 (1 mL) and stilted for 17 hours at room temp^ture under Na. The mixture 
was concentrated and partitioned between EtOAc and water. The organic layer was 
dried (NaaSOi), filtered, and concentrated in vacuo. The crude product was purified 
by flash chromatography using 5: 1 hexanesiacetone to afford the tifle compoxmd 
(0.158 g, 70%). ^HNMR (400 MHz, CDCI3) 5 7.11 (d, 2H,y= 8.31 Hz), 6.76 (d, 

25 2H, y = 8.3 1 Hz). 4.79 (bs. IH), 4.20-4.12 (m, 2H), 3.99 (dd, IH, 7 = 8.56 Hz, J^^ 
4.89 Hz), 3.49 (hp, IH, J« 6.36 Hz), 2.94-2.83 (m, 2H), 1.23 (t, 3H, 7= 6.85 Hz), 
1.14 (d, 3H, / = 6.36 Hz), 0.96 (d, 3H, J = 6.36 Hz). MS (ES") m/z calc'd for 
C14H20O4 ^-1)251. Found wi/z 251. 

30 Step D: (iS)-2-isopropoxv-3-f4-r3-r4-phenoxv-pben oxvVpropoxvVp heTi Yl}- 
propionic acid 
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Hie synthesis of 2S-2-isopiopoxy-3-{4-[3-(4-phenoxy-phenoxy> 
propoxy]ph6nyl}piopanoic acid sodium salt was completed according to procedures 
described in Example 171 . NMR (400 MHz, CDCI3): 5 0.96 (d, 3 H, ^ 5.9 Hz), 
1 .09 (d, 3 H, 6.3 Hz), 2.22 (quartet, 2 H, 7 = 5.9 Hz), 2.82 (d^ 1 H, 7= 9.3 Hz, 
5 13.7 Hz), 3.01 (dd, 1 H, J= 2.5 Hz, 13.7 Hz). 3.43 (q, I H, 7= 5.9 Hz), 4.01 (dd, 1 
H, 7= 3.4 Hz, 8.8 Hz), 4.1 1 (q, 4 H, 6.4 Hz), 6.80 (d, 2 H, 8.3 Hz), 6.88 (d, 2 
H, J= 8.8 Hz), 6.90-7.00 (m, 4 H), 7.01-7.05 (m, 1 H), 7.17 (d, 2 H, 8.3 Hz), 7.28 
(d, 2 H, 8.8 Hz). MS: 451 .2 (MH*). 

10 Example 177 

2-Methoxv-3-l3- methoxv-4-r3-f4-phenvlacetvl-phenoxvVpropoxv1-phenvlV- 
propionic acid 




The title compound was prepared ftom 3-[4-(3-Bromo-piopoxy)-3-methoxy- 
15 phenyl]-2-mefhoxy-propionic acid (Example 175, Step B) and l-(4-Hydioxy- 
phenyl)-2-phenyl-ethanone following the Standard Procedure J. MS (ES) for 
C28H30O7 [M+H]'': 479. 

Exan5>le 178 

20 3-l4-r3-(4-Butoxv-phe noxvVpropoxv1-3-methoxv-phenvn-2-methoxv-prQpiQmc 
acid 
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The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-meaioxy- 
phenyl]-2-methoiQr-propionic acid (Example 175, Step B) and 4-Butoxy-phenol 
followiiig the Standard Proceduie J. MS CBS) for C24H32O7 [M+Na]"*": 455. 

5 Example 179 

2-Methoxv»3-l3--m ethoxV"4>[3-f4-oxo-2>phenvMH-chromen-6-vloxvVpropoxv^ 
phenvl)-propioiiic acid 




The title compound was prepared from 3-[4-(3-Biomo-propo3jy)-3-me11i03jy- 
10 phenyl]-2-methoxy-propioiiic acid (Example 175, Step B) and 6-Hydroxy-2-plienyl- 
chromen-4-one following the Standard Ptoceduie J. ^H-NMR (200.15 MHz, 
CDCI3): 8.0-7.9 (m, 2H), 7.6-7,5 (m, 5H). 7.30 (dd, IH, J=9.0, 3.0), 6.9-6.8 (mi, 4H), 
4.3-4.2 (m, 4H). 4.00 (dd. IH, J=7.2, 4.6), 3.83 (s, 3H). 3.41 (s, 3H), 3,09 (dd, IH, 
J=14.2, 4.6), 2.96 (dd, la J=14.2, 7.2), 2.33 (qn, 2H, J=6.2) ppm. 

15 

Example 180 

2-Methoxv-3-f3-methoxv-4-/3-r4-f4-trifluor omethvl-phenoxvVphenoxv1-OT^ 
phenvl)'proDionic acid 




20 The title compound was prepared from 3-[4-(3-Biomo-propo;Q0-3-™e<iioxy- 

plienyl]-2-mefhoxy-propionic acid (Example 175, Step B) and 4-(4-TYi£luoromethyl- 
pheno3Qf)-phenol following the Standard Proceduie J. MS (ES) for C27H27F3O7 
[M+Naf : 543. 
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Example 181 

3-l4"r3-f4-Bcmzvloxv-- phenoxvVpropoxv1-3-methoxv-t)hen^ 
acid 




5 The title compound was prepared from 3-[4-(3"Bromo-propoxy)-3-methoxy- 

phenyl]-2-methoxy-propionic acid (Example 175, Step B) and 4-Ben2yloxy-phenol 
following the Standard Procedure J. MS (ES) for C27H30O7 [M+Na]"^: 489. 

Example 182 

10 3-{4"[3-f4>Dibenzofuran-3-vl-phenoxvVpropoxv]-3-methoxv-phenvl}-2-methoxV" 
propionic acid 




The title compound was prepared from 3-[4-(3-Bromo-propoxy)-3-methoxy- 
15 phenyl]-2-methoxy-propionic acid (Example 175, Step B) and 4-Dibenzofuran-3-yl- 
phenol following the Standard Procedure J. MS (BS) for C32H30O7 [M+NH4]"^:544, 
[M+Naf : 549. 



20 



Example 183 

f2SV3- ^4-f4-fBiphenvl-4-vloxvVhutoxv')-pheiivl>-2"methoxy-propiomc acid 
o Chiral 
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Step A 

f2SV3-r4-f4-HvdiDxv-btttoxvVphenvlV2-methoxv-propiomc acid ethvl ester 




5 A mixture of 3-(4-Hydroxy-phenyl)-2-me1hoxy-propiomc acid ethyl ester and 3- 
(t6it-'Butyl-dimethyl-silanyloxy)-butan-l-ol were treated under Mitsounobu coupling 
Standard conditions B using DIAD and THF. The product thus obtained was tieated 
under Standard Procedure B for cleaveage protected alcohols to give Ifae tide 
product 

10 

StepB 

r2SV3-f4-f4>Bronio-butoxvVphenvl]-2-methoxv-propionic acid ethvl ester 

HO 

The tide compound was prepared from (2S)-3-[4-(4-Hydioxy-butoxy)-phenyl]-2- 
15 mefhoxy-propionic acid ethyl ester and following the procedure described in 
Exan^le 132, Step D we obtained the title compound. 




20 



25 



StepC 

(2SV3-|4-r4-fBiphenvM-vloxvVbutoxv1-phenvU -2-methoxv-propionic acid ethvl 
ester 




The title compound was prepared from 0S)-3-[4-(4-Bromo-butoxy)-phenyl]-2- 
methoxy-propionic acid etiiyl ester (Step B) and 4-phenylphenol undCT Ihe Standard 
Procedure 1 to give the product 
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SteoD 

2S V3- l4-r4-fBipheiivl-4-vloxvVbutoxv1-phenvU "2-metfaoxv-Tiropiomc acid 
The title compound was prepared from (2S)-3-{4-[4-(Bipheiiyl-4-yloxy)-butoxy]- 
phenyl}-2"inethoxy-pTopionic acid ethyl ester from Step C under the standard 
5 Hydrolysis procedure C. (LiOH). ^H-NMR (200. 1 5 MHz, CDCI3): 7.57-7.49 (m, 
4H); 7.45.7.37 (m, 2H); 7.32-7. II (m, 3H); 6.97 (d, 2H, J= 8.9); 6.84 (d, 2H, J= 
8,9); 4.11-3.93 (m, 5H); 3.40 (s, 3H); 3.10 (dd, IH, J= 14.0, 4.3); 2.96 (dd, IH, J= 
14.5, 7.0); 1.99-1.97 (m, 4H) ppm. 

10 Example 184 

f2S V3- l'4-r4-(4 -Benzovl-phenoxvl-butoxv]-phenvll-2~methoxv-propiomc acid 




O 

Step A 

(2SV3-l4-[4-r4-BenTOvl-phenoxvVbutoxv]-phenvU-2>methoxv-propionic acid ethyl 
15 ester 




O 



The title compound was prepared from £2S}-3-[4-(4-Bromo-biitoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Examplel 83, Steip B) and 4- 
hydroxybenzophenone under the Standard Procedure I to give the product 

StepB 

f2S)-3- {4-r4-f4-Benzo yl-phenoxvVbutoxv]-phenvU -2-me1hoxv-t>ropi6nic acid 
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The title compound was prepared from (2S)-3-{4-[4-(4-Benzoyl-phenoxy)-butoxy]- 
phenyl}-2-methoxy-propioiiic acid ethyl ester from St^ A under the Standard 
hydrolysis procedure C. (LiOH). ^H-NMR (200.15 MHz, CDCI3); 7.81 (d, 2H, 
J=8.9), 7.75 (dd, 2H, J=8.3, 1.4), 7.6-7.4 (m, 3H), 7.15 (d, 2H, J=8.6), 6.81 (d, 2H, 
5 J=8.3), 4.2-3.9 (m, 5H), 3.37 (s, 3H), 3.08 (dd, IH, J=14.2, 4.3), 2.94 (dd, IH, 
J-r4.2, 7.5), 2.1-1.9 (m, 4H) ppm. 

Example 185 

(2SV2-Metfaoxv-3 > l4-[4-f4- phenoxv-phenoxvVbutoxvl-phenyU-propiomc acid 

ChitBl 



Step A 

f2SV2-M etho>cv-3-f4-r4-f4-phenoxv-phenoxvVbutoxv1-phenyll-OTOpiomcacid 
eflivl ester 



The title compound was prepared from (2S)-3-[4-(4-Bromo-butoxy)-phenyl]-2- 
metfaoxy-propionic acid ethyl ester (Example 183, Step B) and 4-phenoxyphenol 
under the Standard Procedure I to give the product 



10 




15 




20 StepB 

f2SV2-Methoxv-3- f 4-r4-f4- ohenoxv-phenoxvVbutoxv1-phenvl>-proDiom acid 
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The tifle compound was prepsuned ftom SS}-2-Methoxy-3-{4-[4-(4-pheiioxy- 
phenoxy)-butoxy]-phenyl} -propionic acid ethyl fester, ftom Step A under the 
Standard hydrolysis procedure C. (LiOH). *H-NMR (200.15 MHz, CDCI3): 7.4-7.2 
(m, 2H), 7.15 (d, 2H, J=8.6), 7.1-6.7 (m, 9H). 4.0-3.9 (m, 5H), 3.34 (s, 3H), 3.08 
5 (dd, IH, J=14.0, 4.0), 2.93 (dd, IH, J-14.0, 7.8), 2.1-1.9 (m, 4H) ppm.' 

Example 186 

f2SV2-Methoxv-3- l4-f2-f2.3>6>trifluoro-phenoxvVeflioxv1-phcnvll-propiom^ 




F 



10 The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]-2- 

methoxypropionic acid linked to Wang's Resin (Example 94, Step C) via the 
Mitsoxmobu coupling-cleveage (Standard Procedure G) with 2-(2,3,6-TTifluoro- 
phenoxy)-etihanol to give the desire product ^H-NMR (200, 1 5 MHz, CDCI3): 7. 1 5 
(d, 2H, J=8.6), 6.9-6.8 (m, 4H), 4.51 (t, 2H, J=-4.0), 4.27 (t, 2H, J=4.8), 3.97 (dd. IH, 

15 J=7.2. 4.3), 3.39 (s, 3H). 3.09 (dd, IH, J=14.5, 4.5), 2.95 (dd, IH, J=14.5, 7.5) ppm. 

Example 187 

f2SV3-r4-(3-BenzvloxV'-benzvloxvVphenvl]-2'methoxv-propionic acid 

Chiral o 




20 The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]-2- 

methoxypropionic acid linked to Wang's Resin (Example 94, Step C) via the 
Mitsounobu coupling-cleveage (Standard Procedure G) with (3-Ben2yloxy-phenyl)-. 
methanol to give the desire product ^H-NMR (200.15 MHz, CDCI3): 7.5-7.2 (m. 
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5H), 7,2-6,8 (m, 8H), 5.07 (s, 2H), 5.01 (s, 2H), 3.99 (dd, IH, J-=7.0, 4.6), 3.40 (s, 
3H), 3.10 (dd, IH, J=14.2, 4,3), 2.96 (dd, IH, J=14.5, 7.2) ppm. 

Example 188 

5 3-f4-r3-miphenvl-4-vloxvVpropoxvl-2-me1faoxv-phenvll-2-me1fao3^^ 



Step A 

3-r4-ftert-Butvl-dime1hvl-5ilanvloxv)-2-me1hoxv-phenvl]-3-^^ 
propionic acid methvl ester 



A solution of 4-terf-butyldimethylsilanyloxy-2-methox^ benzaldehyde (1 eq) and 
mefliyl metfaoxyacetate (1 .25 eq) in THF (10 mL) at -78*'C was added dropwise to 
sodium bis(trhnetfaylsilyl)amide (1.25 eq, IN in THF) at -78*^0. The reaction 
mixtinre was stirred for 3 hand quenched witb IN HQ (5 in^ The mixture was 
15 allowed to warm to room temperature, diluted wiih water (1 5 mL), and extracted 
with ethyl acetate (3x15 mL). The combined organic layers were dried (MgS04) 
and concentrated. The residue was purified by silica gel column to obtain the title 
compound. 

20 StepB 

3-r4-ftert-»Butvl-dimet hvl-silanvloxvV2-methoxv-phenvn-2-methoxv-T^ 
methvl ester 




10 





OMe 
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A mixture of 3-[4-(tert-Bu1yWimethyl-saanyloxy)-2-methoxy-phenyl]-3-^^ 
2-mefhoxy-propioiiic acid mefliyl ester (1 eq), Mesylchloride (1 eq) triethylamine (4 
eq) and a catalytic amount of DMAP (0. 1 eq) in dichloromelhane was stiired at 
room temperature over night. The reaction mixture was diluted with ether and 
5 washed with HCl IN. Dried and concentrated in vacuo to give a residue which was 
chromatognqphed in silicagel to yield a compound which was dissolved in methanol 
was treated with Mg (20 eq) and stirred until gas evolution was observed. Cooled to 
0°C and stiired for 4 hours. The solvent was removed and the residue reconstituted 
in ether washed with HCl IN and brine and concentrated to give the title product 

0 

StepC 

2-f4-Hvdroxv-2-m ethoxv-benzvn-butvric acid methvl ester 



3-[4-(tert-Bu1yl-dimethyl-silanyloxy)-2-methoxy-phenyl]-2-mefhoxy-propioi2ic add 
15 methyl ester &om Step B was treated under the Standard Procedure E to cleveage 
the protected silyl group and obtained the product 

StepD 

3>(4-r3-(Biphenvl-4--vloxvVpropoxv1->2-methoxv-phenvl }-2.methoxv-propioTU^ 
20 acid 

A mixture solution of 2-(4-hydroxy-2-methoxy-benzyl)-butyric acid methyl ester 
from Step C and 3-(biphenyM-yloxy>propan-l-oI was reacted under the Standard 
Mitsounobu coupling conditions B (DIAD/toluene) to give the corresponding 
coupled product, which afforded the title compound via the Standard hydrolysis 
25 procedure C (NaOH). MS(ES) for C26H28O6 [M+NHjf : 454. 




Example 189 

3-(4-r3-(4-Benzovl-p henoxvVpropoxy]-2-methoxv-phenvn-2-methoxv->propionic 
acid 
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A mixture solution of 2-<4-Hydroxy-2-meiiioxy-benzyl)-butyric acid ethyl ester 
from Example 188, Step C and [4-(3-Hydroxy-propoxy)-phenyl]-plienyl-methanone 
were allowed to react under the Standard Mitsoimobu coupling conditions B 
5 O^IAD/toluene) to give the corresponding coupled product which by the Standard 
hydrolysis procedure C (NaOI^ yield the title compound. MS (ES) for C27H28O7 
[M+H]"^: 465, 

Example 190 

10 2-Methoxv--3-l2-mcth o3cv-4«r3<4-]phenoxv-phenoxvVpropox^^ 
acid 




A mixture solution of 2-(4-Hydroxy-2-meflioxy-benzyl)-butyric acid ethyl ester 
from Example 188, Step C and 3-(4-Phenoxy-phenoxy)-propan-l«ol were allowed to 
15 react under the Standard Mitsounobu coupling conditions B (DIAD/toluene) to give 
flie corresponding coupled product which by the Standard hydrolysis procedure C 
(NaOH) yielded the title compound. MS (ES) for C26H28O7 [M+Naf : 475. 

Exan^le 191 

20 3-l4«r3-r BiDhenvM-vloxvVpropoxv1"2-chloro-phenvl}-2-metfaoxv-propionic acid 




Step A 

4"Ben2vloxv-2-chloro-benzoic acidbenzvl ester 
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A mixture solution of 2.chloro-4-hydroxybenzoic (1 eq) acid with benzyl bromide (2 
eq) and K2CO3 (3 eq) in acetonitrile were heated at 85**C. Then filtered and 
concentrated to dryness to give after chromatography in silicagel Ihe title compound. 

5 

StepB 

f4-Ben2vloxv-2 -chloio-p he nvn-methanoI 

A mixture of 4-Benzyloxy-2-chIoro-ben2oic acid benzyl_ester from Step A with 
10 DIBAL-H IM in toluene (2.2 eq)in THF were stirred at room temperature for 3 
hours. The quenched wilh tartrate saturated solution and extracted with ethyl 
acetate. Concentrated to dryness and purified by chromatography to afford the title 
compound. 

15 StepC 

4-Benzvloxv-2-c hloro-ben2aldehy d^ 

To a solution of (4-BenzyIoxy-2-chloro-phenyl)-methanol in dichloromefliane, 
MaOi (10 eq) were added and the mixture reaction stirred overnight. Filtered 
20 through a pad of celite and purified by chromatography in silicagel to give the title 
product 



Ste pD 

3-(4-Benzyloxv-2^hloro-phenvn-3-hvdroxv-2-methoxv»pTopiomc acidetfavl ester 
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A solution of 4-Ben2yloxy-2-cWoro-benzaldehyde (1 eq) and methyl 
mefhoxyacetate (1 .25 eq) in THF (10 mL) at -78°C was added dropwise to sodium 
bis(trime1iQ^lsUyl)amide (1.25 eq, IN in THF) at -78°C. The reaction mixture was 
5 stiired for 3 hand quenched with IN HCl (5 mL). The mixtme was allowed to 
wami to room temperature, diluted with water (15 mL), and extracted with ethyl 
acetate (3x15 mL). The combmed organic layers were dried (MgS04) and 
concentrated. The residue was puzified by silica gel column to obtained the title 
compound. 

10 

StqpE 

3-f4-Benzvloxv-2-chIom-p henvD-2-metfaoxv-propiomc acidethvl ester 




A mixture of 3-<4-Benzyloxy-2-chloro-phenyl)-3-hydro3^-2-methoxy-propiordc 
15 acid ethyl ester (1 eq), Mesylchloride (1 eq) triethylamine (4 eq) and a catalytic 

amount of DMAP (0.1 eq) in dichloromethane was stiired at room temperature over 
night The reaction mixture was diluted with ether and washed with HCl IN. Dried 
and concentrated in vacuo to give a residue which was chromatographed in silicagel 
to yield a compound which was dissolved in methanol was treated with Mg (20 eq) 
20 and stkced until gas evolution was observed. Cooled to 0**C and stiired for 4 hours. 
The solvent was removed and the residue reconstituted m ether washed wifli HCl IN 
and brine and concentrated to give the title product. 

StepF 

^ 3-f2-^Chloro-4-hvdroxv-phenvn-2-m ethQxv-propiomc acid ethvl ester 
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3-(4-Benzylo>Qf-2-cUoro-phenyl)-2-met3ioxy-propiomc acid efliyl ester in ethyl 
acetate was treated with Pd(C) and H2 under balloon pressure. Then filtered throu^ 
celite and concentrated to give the title compound. 

StepG 

3-M-r3-fBiphenvM-vl oxvVpropoxv1-2-cMoro-phenvn-2-methoxv-propio 




A mixture solution of 3-(2-Cailoro-4-hydroxy-phenyl)-2-metho>cy^-propiomc acid 
10 ethyl ester from Step F and 3-(Biphenyl-4-yloxy)-propan-l-ol were allowed to react 
under the Standard Mitsounobu coupling conditions B (DIAD/toluene) to give the 
corresponding coupled product which by the Standard hydrolysis procedure C 
(NaOH) yield flie title compound. MS (ES) for C25H25CIO5 [M+NEUf : 458. 

15 Example 192 

3-/2-ChIorQ-4- p-f4-phenoxv-phenoxv)-propoxv]-phenvl}>2-metfaoxv-propionic 
acid 




A mixture solution of 3-P-Qiloro-4-hydroxy-phenyl)-2-methoxy-propionic acid 
20 ethyl ester firom Example 191, Step F and 3-(4-Phenoxy-phenoxy)-propan-l-ol were 
allowed to react under the Standard Mitsoimobu coupling conditions B 
(DIAD/toluene) to give the corresponding coupled product which by the Standard 
hydrolysis procedure C (NaOH) yield the title compound. MS (ES) for C25H25CIO6 
pvi+NHff; 474. 



wo 02/100813 PCTAJS02/16950 



-264- 



Example 193 




5 A mixture solution of 3-(2-CWoro-4-hydroxy-plienyl)-2-melJioxy-propionic acid 
etiiyl ester from Example 132, Step F and [4-(3-Hydroxy-piopoxy)-phenyl]-phenyl- 
methanone were allowed to react mider the Standard Afitsounobu coupling 
conditions B (DIAD/toluene) to give (he corresponding coupled product which by 
the Standard hydrolysis procedure C (NaOH) yield the title compoimd. MS (ES) for 
10 C26H25C10(j [M+H]"": 469. 

Example 194 

f2SM-l344-f2>Carboxv-2-methoxv-ethvlVnhenoxv>propoxv^-ben20icacid 




15 Step A 

f2SM- {3-[4--r2-Ethoxvcarbonvl-2-methoxv-ethvlVphenoxvl-propoxvVben2oic acid 
benaryl ester 

(2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
20 0» Step B and 4-Hydroxy-benzoic acid benssyl ester were treated under Mitsoimobu 
Standard coupling conditions B to give the title compo]and. 



StepB 

f2SM-(3-r4-f2«Carbo xv-2->methoxv-ethvlVphenoxvVpropoxvl-ben2oiDacid 
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The title compoimd was prepared from (2S>4-{3-[4-(2-Ethoxycarbonyl-2-metho3or- 
ethyl)-phenoxy]-propoxy}-benzoic acid benzyl ester (Step A) by Standard 
Hydrolysis procedure C (NaOI^. MS (ES) for C20H22O7 [M+Na]"*": 397. 

5 Example 195 

aSV3-l4-r3-f4-Dibenzo1faioph en-4-vl-phenoxvVpropoxvVphenvl}^^^ 
propionic acid 




Step A 

10 (2SV3-l4-[3-f4-Dibenzothiophen-4-vl--phenoxvVpropoxv1-phenvll--2-methoxv> 
propionic acid ethvl ester 

Chiral 




(2S)-3-[4-(3-Hydroxy-propoxy)-phenyl]-2-metboxy-propiomc acid ethyl ester from 
Example 171, Step B and 4-Dibenzothioph6n-4-yl-phenol were treated under 
15 Mitsounobu Standard coupling conditions B to give ihc tide compound 

StepB 

f2SV3-f4-r3-f4 -IXben2othiophen-4-vl-phenoxvVpropoxvVphenvU-2-me&^ 
prppionic acid 

20 The title compound was prepared from (2S)-3- {4-[3-(4-Dibenzothiophen-4-yl- 
phenoxy)-propo3Qr]-phenyl}-2-methoxy-prbpionic acid ethyl ester (Step A) by 
Standard Hydrolysis procedure C (NaOH). MS (ES) for C31H28O5S [M+NH4]*: 530. 

Example 196 

25 f2SV3-(4-r3-f4'-HvdTOXv-biphenvl-4 -vloxv^>propoxv1-phenvn-2-mefe^ 
propionic acid 
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Step A 

r2S V3-r4- (3 - r4'-rtert- RutYMini ethvl-silanvloxvVbiphcnvl"4-vloxv1-OT^^ - 
phenvlVZ-meihoxv-'PropioDic acid eihvl ester 



TBDMSO 



5 




(2S)-3-[4-(3-Bromo-piopoxy)-pheuyl]-2-mefhoxy-propiomc acid ethyl ester firom 
Example 173, Step A, and 4-(^err-Butyl-dimefhyl-dlanyloxy)-b^henyl-4-K^^ were 
treated with CsCOa (3 eq) in DMF and sthred at room temperature over night. 
Filtered and concentrated m vacuo to give the title compound. 

10 

StepB 

f2SV3-l4-[3-r4* -Hvdroxy-biphenvl-4-vloxv^-propoxv1-phenvU-2--methoxv- 

propionic acid 

The title compound was prepared from (2S)-3-(4-{3-[4*-(tert-Butyl-dimethyl- 
15 silanyloxy)-biphenyl-4-yloxy]-propoxy}-phenyl)-2-methoxy-propiomc acid ethyl 
ester (Step A) by Standard Hydrolysis procedm^e C (NaOH). MS (ES) for C25H26O6 
[M-fNa]"": 445. 

Example 197 

20 (2S)-4'- { 3-r4-f 2'<:arbo xv-2-methoxv-ethvlVphenoxvVpropoxvl -biphenvl-4- 
carboxvlic acid 
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Step A 

f2S^-4'-l3-f4-(2-Ethoxycarbonvl-2-melhoxv-ethvlVphenox^^ 
caibojcvlic acid methvl ester 



5 (2S)-3-[4-(3-Hydroxy-pK>poxy)-phenyl]-2-mefhoxy-propionic acid efhyl ester from 
Example 171, Step B and 4 -Hydroxy-biphenyM-carboxylic acid methyl ester were 
treated under Mitsomiobu Standard coupling conditions B to give the title 
compound. 

10 StepB 

f2S') -4'- l3-r4-r 2-Carboxv-2-methoxv-ethvlVphenoxvl->propoxv>-biphenvl-4- 
carboxvlic acid 

The title compound was prepared from (2S)-4'-{3-[4-<2-Eliioxycarbonyl-2-methoxy- 
ethyl)-phenoxy]-propoxy}-biphenyl-4-carboxyIic acid methyl ester (Step A) by 
15 Standard Hydrolysis procedure C (NaOH). MS (ES) for C26H26O7 [M+Naj]"*": 468, 
[M+Naf : 473. 

Example 198 

(2SV3-{4-[2->(4--Benzovl-phenoxvVcyclohexyioxv]-'phenvl}-2-methoxv-propiomc 
20 acid 



The tifle compound was prepared from (2S)-3-(4-hydroxyphenyl)-2-metfaoxy- 
propionic acid linked to Wang's resin (Example 94, Step C) via Mitsounobu 
coiq[>ling (Standard Procedure F) to give 3-[4-(2-Hydroxy-cyclohexyloxy)-phenyl]- 
25 2-methoxy-propionic acid linked to the resin. A second Mitsounobu coupling 




"CH3 




Chiral 
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leaction with 4-hydroxybenzophenone via Standard Procedure G allow us to get the 



title compound. ^H-NMR (CDCI3, 200MHz): 7.75 (d, 4H, J= 8.6); 7.57-7.43 (m, 
3H); 7.13 (d, 2H, J= 8.9); 6.89 (d, 2H, J= 9.1); 6.79 (d, 2H, J= 8.6); 4.53-4.36 (m, 
2H); 4.04-3.99 (m, IB); 3.43 (s, 3H); 3.08-2.94 (m. 2H); 1.38-1.29 (m, 8H) ppm. 



Example 199 

(2SV3-f 4- l2-r4-f4-Fl uoro-benzQvlVphenoxvl-cvclohexvloxvl -plienvlV2-methoxv- 
propionic acid 



10 The tifle compound was prepared from (2S)-3-(4-hydroxyphenyl)-2-meflioxy- 
propionic acid linked to Wang's resin (Example 94, Step C) via Mitsounobu 
coupling (Standard Procedure F) to give 3-[4-<2-Hydroxy-cycloliexylo3cy)-phenyl]- 
2-methoxy-propionic acid linked to the resin. A second Mitsounobu coupling 
reaction with 4-fluoro-4'-hydroxyben2ophenone via Standard Procedure G allows us 

15 to get the title compound. ^H-NMR (CDCI3, 200MHz): 7.83-7.69 (m, 4H); 7.19-7.1 1 
(m, 4H); 6.89 (d, 2H, J= 8.9); 6.79 (d, 2H, J- 8.6); 4.53^.33 (m, 2H); 4.02 (dd, IH, 
J= 6.5, 4.8); 3.43 (s, 3H); 3.10 (dd, IH, J- 14.4, 4.8), 2.98 (dd, IH, J= 14.4, 6.5); 
1.38-1.29 (m, 8H)ppm. 

20 Example 200 

f2SV3»r4-{3-r 3-f4~Fluoro-phenvlVbenzoftiran-6-vloxv]-propoxvl-phenvlV2- 
methoxv-pronionic acid 



5 



F 




F, 
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(2S>3-[4-(3-Bromo-propoxy)-phenyl]-2-meQioxy-propiomc acid ethyl ester Scorn 
Example 173, Step A was treated with 3-(4-Fluoro-phenyl)-beiizofiirati-6-ol under 
the Standard Procedure J. The compound thus obtained was allowed to react under 
Standard hydrolysis procedure C (NaOH) to give flie title compound. MS(ES) for 
5 C27H25FO6 [M+NH4f : 482, [M+Naf : 487, [M+H]"' : 464. 

Example 201 

f2SV2-Methoxv-3-l 4-r3--fS.6,7.8-tetrahvdro-naph1halen-2-vloxvVpro^^ 
phenyU-pTQpiQfflc ^cijd 



(2S)-3-[4-(3-Bromo~propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Bcample 173, Step A was treated witii 556,7,8-Tetrahydro-naphflialen-2-ol under the 
Standard Procedure J. The compound thus obtained was allowed to react under 
Standard Hydrolysis Procedure C ^aOH) to give the title compound. MS(ES) for 
15 C23H28O5 LM+Na]"^: 407, [M+H]'^: 385. 

Example 202 

f2SV3"{4-[3-f4-Benzvloxv-phenoxvVpropoxv1-pheiryU-2-methoxv-propionicacid 

Chrral 



20 (2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiordc acid ethyl ester from 
Example 173, Step A was treated with 4-Benzyloxy-phenol under the Standard 
Procedure J. The compound thus obtained was allowed to react \mder Standard 
hydrolysis procedure C (NaOH) to give the title compound. MS(ES) for C26H28O6 
[M-H]': 435. 




Chiral 



10 




25 
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Example 203 

(2SV3>f4-r3-(4>Butoxv->phenoxvVpi x)i)oxvVDhenvn-2-methQxv^^^ 




5 (2S)-3-[4<3-Bromo-propoxy)-plienyl]-2-methoxy-propiomc acid ethyl ester from 
Example 1 73, Step A was treated with 4-Butoxy-pheiiol under the Standard 
Procedure J. The compound thus obtained was allowed to react under Standard 
hydrolysis procedure C (NaOH) to give the title compound MS(ES) for C23H30O6 
[M+NH4r: 420, [M+Naf : 425, [M+H]"^: 403, 

10 

Example 204 

f2S)-3- l4-r3'f4-Heptvloxv- phenoxvVDroboxvVphenvll-2-methoxv-propionic acid 




(2S)-3-[4-(3-BrQmo-propoxy)-phenyl]-2-methoxy-propiomc acid efliyl ester fiom 
15 Example 1 73, Stqp A was treated with 4-HeptyIoxy-phenol under the Standard 
Procedure J. The conopound thus obtained was allowed to react under Standard 
hydrolysis procedure C (NaOH) to give the title compound MS(ES) for CseHaeOe 
[M+Naf: 467, [M+H]*: 445. 



20 Example 205 

f2SV3"l^4-r3-f6-Benzovl-na phthalen-2-vloxvVpropoxvl--phenvn-2>me1faoxv- 
propionic acid 
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Chiraf 





(2S)-3-[4--(3-Bromo-propoxy)-phenyl]-2-me1iioxy-propionic acid ethyl ester from 
Example 173, Step A was treated with (6-Hydroxy-naphfhalen-2«yl)-phenyl- 
methanone under the Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C30H28O6 [M+Na]"": 507, [M+H]^: 485. 



10 



15 



Example 206 

(2SV3-{4-f3-fBenzofL31dioxol"5-vloxvVpropoxv1-phenvl)-2-methoxv-propionic 
acid 

Chiral 

OH 




CH3 



(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with Benzo[l,3]dioxol-S-ol under the Standard 
Procedure J. The compound thus obtained was allowed to react under Standard 
hydrolysis procedure C (NaOH) to give the title compound. MSCES) for C20H22O7 
[M+Na]"": 397, [M+H]^: 375. 



20 



Example 207 

r2SV3-(4-r3-(9H-Fluoren-2-vloxvVpropoxv]-phenvl>>-2'methoxv-propiomc acid 



Chira] 





(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid efliyl ester from 
Example 173, Step A was treated with 9H-Fluoren-2-ol under the Standard 
Procedure J. The compound thus obtained was allowed to react under Standard 
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hydrolysis procedure C QiaOH) to give the title compound. MS(ES) for C26H26O5 
[M+Naf:441. 



5 Example 208 

aSV2-Methoxv-3-m3->f4-oc1:vl-T>henoxvV propoxv]--p h em^n>Dr^ 




(2S)-3-[4-(3-Bromo-piopoxy)-phmyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with 4-Octyl-phenol under the Standard Procedure 
10 J. The compound thus obtained was allowed to react under Standard hydrolysis 
procedure C (NaOH) to give the title compound. MS(ES) for C27H38O5 [M+NaJ^: 
466. 

Example 209 

15 QS)-2-Mefeoxv-3>M- f3>-faaphAalen-l-vloxvVpropoxvl-phenvU-propio^^ 

CNral n 




(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-.2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with Naphthalen-l-ol under the Standard 
Procedure J. The compound thus obtained was allowed to react under Standard 
20 hydrolysis procedure C (NaOH) to give the title compound. MS(ES) for C23H24O5 
[M+Na]^- 403, [M+H]^- 381. 
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10 



15 



Example 210 

r2S>-3-/4- f3-aH-Iadol-7-vloxvVpropoxvVpheavn-2-methoxv-T^ 

Chiral 



(2S)-3-[4<3--BTomo-propoxy)-phenyI]-2-mcthoxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with lH-IhdoI-7-oI under the Standard Procedure 
L The compound flius obtained was allowed to react imder Standard hydrolysis 
procedure C (NaOH) to give Ihe title compound. MS(ES) for C21H23NO5 [M+Na]*: 
392, \M¥Hti 370. 

Exanaple 21 1 

(2SV3-(4-r3-f4'-Fluoro-biphenvl-4> vloxvVmQpoxv1-phenvl>-2-methoxv-propionic 
acid 



Wang' resin, (1 eq), p-iodophenol (4.5 eq) and PPha (5-8 eq) were suspended in a 
vial and cooled to 0°C then DIAD was added (5 eq). The mixture reaction was 
allowed to get room temperature and stirred overnight Filtered of and washed with 
MeOH-CHaCla-THF-HClaq and CH2CI2 to give the product 






Step A 

Preparation of p-Iodophenol linked to the Wang^s resin 
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StepB 

4-Fluoro-bipheiivl-4-ol 



A mixture of p-Iodophenol linked to the Wang's resin from Step A (1 eq), 4- 
5 fluorobenzene boronic acid (6 eq), K2CO3 (12 eq) and Pd(OAc)2 (0.5 eq) were 

suspended in a mixture of dioxane/water (6/1) and the mixture was heated at 1 00°C 
and stirring for 36 hours. The resin was washed with DMF/H2O and 
MeOH/THF/HCl diluted and MeOWCHzCh. After it was dried, was suspended in 
dichloromethane, and TFA 95% was added. The mixture was stirred at room 
10 temperature for 30 min then filtered and washed with MeOH and dichloromethane. 
The solvents were concentrated to dryness to give the title product 



f2S'>>3-f4-r3-(4'«-Flu oro-biphenvl-4-vloxv^»propoxv>phenvU-2-methoxv-nropionic 



(2S)-3-[4-(3-BTomo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with 4'-Fluoro-biphenyl-4-ol from Step B under 
the Standard Procedure J. The compound thus obtained was allowed to react under 
Standard hydrolysis procedure C (NaOH) to give the title compound. MS(ES) for 
20 C25H25FO5 [M+NH4r: 442, [M+Naf : 447. 

Example 212 

(2SV3-(4-r3~r4*-Chloro--bi phenvl-4>vloxvVpn)poxvVphenvl}-2-methoxv-propiomc 
acid 



StepC 



15 



acid 





O 



25 
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Step A 

4-cMorob i phenvl-4-ol 




5 The title compound was prepared following the piocediire descrihed in Example 
211, Step B with 4*chlorophenyl boronic acid. 

StepB 

10 f2SV3-{4-[3-f4'-Odoro-biphenvl-4-vloxvVpiopoxv]-phenvI)-2-mefe^ 
acid 

(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with chloro-biphenyl-4-ol from Step A under the 
Standard Procedure J. The compound thus obtained was allowed to react under 
15 Standard hydrolysis procedure C (NaOH) to give the title compound. MS(BS) for 
C25H25CIO5 [M+Naf : 463, [M+H]"": 441. 

Example 213 

f2SV3-f4-^3-f3^5^Bis-t^ifluoromethv^biphenvl-4-vtoxvVpropoxv^phe 
20 methoxv-propionic acid 
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Step A 

3',S'-Bis-tafluorome<favl-biphenvI-4-ol 




The tide compound was prepared following the procedure described in Example 
S 21 1, Step B with 3,S-bis(trifluoromethyl)phenyl boionic acid. . 

StepB 

(2SV3-l4-r3-f3\5'-Bis-lrifluorome1favl-biphenvl ^vlQxvVp 

10 methoxv-pi Dpiomc acid 

(2S>-3-[4-(3-Bromo-propoxy)-pheayl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with 3*,5'-Bis-trifluaromethyl-biphenyl-4-ol from 
Step A under the Standard Procedure J. Hie compound thus obtained was allowed to 
react under Standard hydrolysis procedure C O^aOH) to give the title con:q)ound. 

15 MS(ES) for C27H24F6O5 [M+Naf : 565, [M+H]"': 543. 

Example 214 

f2SV3-{4-f3-f4"Diben2oftiran-4-vl-phenoxv)-propoxvl-pheiivl>-2-mefc^ 
propionic acid 




Step A 

4-nihftnT ofiitan-4-vl-phenol 
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The title compound was piepared following the procedure described in Example 
21 13 Step B with 4-dibenzofuiane boronic acid. 

5 Step B 

f2S)-3"f4-f3-r4- DibenzQfuran>4>vl-i3henoxvVpropoxv1-phenvl>-2-meflio^^ 
propionic acid 

(2S)-3-[4-(3-BTomo-propoxy)-phenyl]-2-mel3ioxy-propiomc acid ethyl ester firomO, 
Step A was treated with 4-DibenzofiiTan-4-yl-phenol from Step A under the 
10 Standard Procedure J. The compoimd thus obtained was allowed to react imder 
Standard hydrolysis procedure C (NaOH) to give the title compound. MS(ES) for 
C31H30O6 [M+Naf: 519. 

Example 215 

15 f25^-2-Methoxv>3-j^4-r3- (4'-phenoxv-biphenvl^vloxvVpropoxv1-phenvn- 
pro pionic acid 




Step A 

20 4-Phenoxv-biphenvl-4-ol 
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The title compound was prepared following the procedure described in Example 



211, Step B with 4-plienoxyphenyl boronic acid, 
5 StepB 

(2iSl-2-Metfaoxv-3"l4"|"3-f4 '-bhenoxv-biDhenvM>vloxvVpropoCT^ 
propionic acid 

(2S)-3-[4-(3-Bromo-propoxy>phenyl]-2-me1iioxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with 4'-Phenoxy-biphenyl-4-ol from Step A under 
10 the Standard Procedure J. The compoimd thus obtained was allowed to react under 
Standard hydrolysis procedure C (NaOH) to give the title compound. MS(ES) for 
C31H30O6 IM4.NH4f : 516, [M+Naf : 521. 

Example 216 

15 (26f)-2-Methoxv-3-(4>[ 3-(4-thiophen-2-vl>phenoxvVpropoxvlH3henvn-pro 



The title compound was prepared following the procedure described in Example 



acid 




Chlral O, 



Step A 

20 4-ThioDhen- 2-vl-phenQl 



00 



OH 



211, Step B with tiophene-2-boronic acid. 
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StepB 

f2iS)-2-Methoxv- 3-f4-r3-f4-thiophen-2-vl-phenoxvVpropoxv]-phc^^ 
acid 

5 2S>3-[4-(3-Bromo-propoxy)-phBnyl]-2-inethoxy--propioiiic acid ethyl ester from 
Example 173, Step A was treated with 4-Thiophen-2-yl-phenol from Step A mider 
the Standard Procedure J. The compound thus obtained was allowed to react under 
Standard hydrolysis procedure C (NaOH) to give the title compound, MS(ES) for 
C23H24O5S [M+Naj]*": 430, [M+Na]^ 435. 

0 

Example 217 

f2iS^-3-l4-f3-f3*-Chloro-biphe nvM-vloxvVpropoxv'l-phenvl)-2-methoxv-prQpiQmc 
acid 




15 Step A 

3'-Chloro-biphenvl-4-ol 




The title compound was prepared following the procedure described in Ecample 
211, Step B witih 3-chlorophenylboronic acid. 

20 

StepP 

(2>S^-3-l4-r3-f3'-<Jaoro--bip henvl-4-vloxv^-propQxv1-phenyl>-2-methoxv^ 
acid 
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(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester from 0, 
Step A was treated with 3'-ChlorO'-biphenyl-4-ol from Step A under the Standard 
Procedure J. The compound thus obtained was allowed to react under Standard 
hydrolysis procedure C (NaOH) to give the title compound MS(ES) for C25H25CIO5 
5 [M+NHaf: 458, [M+Naf : 463. 

Example 218 

r2g)>3-|443-(y-CMoro-biphenvM-vloxvVproDOxv1-plienvn-2-methox^^ 
acid 




Step A 

2*-Chloro-biphenyM-ol 

CI 

The title compound was prepared following the procedure described in Example 
15 211, Step B Willi 2-chlorophenyl boronic acid 

StepB 

f2«S^-3->f443-f2'<3iloro-bip henvl-4-yloxvVpTopoxyVphenvl>-2-methoxv^ 
acid 

20 (2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with 2-Chloro-biphenyl-4-ol from Step A under 
the Standard Procedure J. The compound thus obtained was allowed to react under 
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Standard hydrolysis procedure C (NaOH) to give tiie tifle compound. MS(ES) for 
C25H25CIO5 [M+NH4]'': 458, [M+Naf : 463. 

Example 219 

5 (2iSV3-f4-r3-f2'-Fluoro-biphenvM-vl oxvVDroix3xv1-phenvn-2-^^ 
acid 



Chiral 




Step A 

2*"Fluoro-biphenvl-4-ol 



10 F 

The title compound was prepared following the procedure described in Example 
211, Step B with 2-£Iuorophenyl boronic acid 




StepB 

15 f2SV3>M-r3-f2'-Fluoro-biphenvM-vl oxvVprQpoxv1-phenvn-.2-methoxv-pr^ 
acid 

(2S)-3-[4"(3-Bromo-pn)po^).phenyl]-2-methoxy-propionic acid ethyl ester ftom 
Example 173, Step A was treated with 2-fluoro-biphenyl-4-ol from Step A under the 
Standard Procedure J. The compound thus obtained was allowed to react under 
20 Standard hydrolysis procedure C (NaOH) to give the title compound. MS(ES) for 
C25H25FO5 [M+NH4f : 442, [M+Naf: 447. 
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Example 220 

r2iy)"3- l4>r3-(4-Beiizor 1 31dioxoU5 -vl^DhenoxyVp ro poxv>phenvn->2-niethoxv- 
propionic acid 



The title compound was prepared following the procedure described in Exa]npl621 1 , 
10 Step B with 3,4-methylenedioxophenyl boronic acid 

StepB 

f25)-3-l4-r3«f4-Ben2X>ri.31diQ xol-5«vl-phenoxv^-nropoKV^ 
propionic acid 

15 (2S)-3-[4-(3-Bromo-ptopoxy)-phenyl]-2-mefho3Qr-propionic acid ethyl ester from 
Example 173, Step A was treated with 4-Benzo[13]dioxol-5-yl-phenol ftom St^ A 
under flie Standard Procedure L The compound thus obtained was allowed to react 
under Standard hydrolysis procedure C (NaOH) to give flie tifle compound. MS(BS) 
for C26H26O7 [M+l«l4f : 468;[M+Na]*: 473. 

20 

Example 221 

(2iS^-3-|4-r3-r4'-tert-Butvl-biphenvl-4-.vloxv%p mpoxv%phenvn,^^ 
propionic acid 




5 



Step A 

4-Ben2o[ 1 31dioxol-S-vl"phenol 
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Step A 

4'-tert-Btttvl-biphenvl-4-ol 




5 The title compound was prepared following the proceduie described in Example 
21 1, Step B with 4*rert-butylphenyl boronic acid 

StepB 

r25^-3-M43-(4^tert-Butvl-biphe nvl-4-vloxvVnropoxv)-phenvU-2-methox^^ 
10 propionic acid 

(25)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-pTopionic acid ethyl ester from 
Example 173, Step A was treated with 4'-tert-Bu1yl-biphenyl-4-ol from Step A 
under the Standard Procedure J, The compound thus obtained was allowed to react 
under Standard hydrolysis procedure C (NaOH) to give the title compound. MS(ES) 
15 for C29H34O5 [M+NH4f : 480, [M+Naf : 485. 

Example 222 

aiS>-2-Me1faoxv-3- M-[3-r3*-trifluoromethoxy-biphenvl-4-vloxvVpropoxv> 
propionic acid 
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0-CH3 



OH 



Step A 

3«Trifluoromethoxy-biphenvMol 




OH 



F 

5 The title compound was prepared following the procedure described in Example 
21 1, Step B with 3-trifluoromethoxybenzebe boronic acid 

StepB 

f25^-2--Methoxv-3>l4-r3-f3*-trifluoromethoxv>-biphenvl- 4>vloxvVprOT 
10 propionic acid 

(2S)-3-[4-(3-Broino-propoxy)-phenyl]-2-m6thoxy-propioiric acid ethyl ester from 
Example 173, Step A was treated with 3 -Trifluoroinefhoxy-biphenyl-4-ol from Step 
A imder the Standard Procedure J. The compound thus obtained was allowed to 
react under Standard hydrolysis procedure C (NaOH) to give the title compoimd. 
15 MS(BS) for C26H25F3O6 [M+Na]"": 513, [M+H]"': 491 . 

E^mple 223 

(26^-2-Methoxy-3"{4-[3-f4'-trifluoromethoxv-biphenvl"4-vloxvVpropoxvVphenvl>- 
propionic acid 



wo 02/100813 PCT/US02/16950 



-285- 




F F 

5 The title compound was prepared following the procedure described in Example 
211, Step B with 4-trifluoromethoxybenzene boronic acid 

StepB 

r2?)-2>Methoxv-3 - ( 4'[3 -(4'-trifluorometfaoxv-biphenvM-vloxv)-propoxv]-plienvl}- 
propionic acid 

2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-metJioxy-propiomc acid ethyl ester from 
Example 173, Step A was treated with 4'-Trifluoromethoxy-biphenyl-4-ol from Step 
A under the Standard Procedure J. The compound thus obtained was allowed to 
react under Standard hydrolysis procedure C (NaOH) to give the title compound. 
MS(ES) for C25H25F30<5 [M+NH4]^- 508, [M+Na/; 513. 



10 



15 



Example 224 

f2S^-3-f4>{ 3-f4-f2-CMoro-ben20vlaniinoVphenoxv>propoxY>-phe^^ 
propionic acid 
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10 



15 



20 



Step A 

p-Aminophenol linked to Wang*s resin 

A suspension of Wang's resin in THF/CH2CI2 was treated with DIAD (5 eq), Ph3P 
(5 eq) and p-nitrophenol(5 isq). The mixture was stirred overnight and then the resin 
was filtered througji and washed with MeOH/CHaClz several times. After dried the 
resin was suspended in DMF and treated with SnC12 (1 0 eq) and stirred again 
overnight. Filtered and washed with MeOH/CH^Ch several times and dried to give 
th product, 

StepB 

2-Chloro-N-f 4-hvdroxv -phenvn-benzamide 



A suspension of p-aminophenol linked to the Wang's resin fi*om Step A (1 eq) in 
dichloromethane was treated with triethylamine (2m]/ramoI) and 2-chloro-ben2oyI 
chloride (10 eq). The mixture reaction was stirred for 1 hour and then the resin was 
fiOiteied, washed wifli MeOH/CHzCli several tunes and dried. The resin was then 
treated with TFA 95%/H20 5% and stirred at room temperature for 30 minutes. 
Filtered and washed wifli dichloromethane/methanol and concentrated to dryness to 
afford the title compound. 

3tepC 

f2iS^-3-f4-f344>(2-C Moro-ben2»v laiTii>n)-p hBnoxy]-prc^ 
propionic acid 

(2S)-3-[4-(3-Bromo-propo30/)'-phenyl]-2-mefhoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with 2-Chloro-N-(4-hydroxy-phenyl)-benzaimde 
from Step B under the Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give tiie title 
compound. MS(ES) for C26H26CINO6 EM+H]"*": 484. 
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Example 225 

(2iS^-2-Me1hoxv-3-(4-l344-f2"me1hoxv-be!D y.nv1aTniTi^ ^ 
phenvlVpropionic acid 




5 Step A 

N-f4-Hvdroxv-phenvlV2-metho?ry-hftnTOiTiiHft 




The title conq>oimd was prepared following fhe procedure described in 0» Step B 
with 2«me1faoxy-benzoyl chloride. 

StepB 

r2SV2-Methoxy-3-r4-{3 -r4-r2-metho yY-bBny^YlaTnt noV 
phenvlVpropiomc add 



15 (25)-3-[4-(3-Bromo-propoxy)-phenyl]-2-metho3;y-propionic acid etfayl ester firom 
Example 173, Step A was treated wifli N-(4-Hydroxy-phenyl)-2-meflioxy- 
benzamide from Step A und^ the Standard Procedure J. The compound flms 
obtained was allowed to react under Standard hydrolysis procedure C (NaOH) to 
give the title compound. MS(ES) for C27H29NO7 pVI+H]^: 480, 

20 

Example 226 

(2,Sl-3-r4-(3-r4-f2.2-Dimeth vl-propionvl aniinQ^-ph enoxv]-propoxv}-phenvlV2 
mefeoxv-propionic acid 
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Chlral H3C 



.CK 



HO' 



H3C 




O' 



'3 



'3 



Step A 

N-(4-Hvdroxv-T3henvlV 2,2-dimetfavl-proT)iona3md^ 



5 




The title compound was prepared following the pzoceduie described in Example 
224, Step B with 2;2-DimetJiyl-propionyl chloride. 

StepB 

10 aiS)-3->f4>l3-r4-^2.2-Dime1favl-pioT)ionvlanm 
methoxv-propionic acid 

(2iS)-3-[4-(3-Bromo-propoxy)-phenyl]-2-niethoxy-propionic acid ethyl ester fiom 
Exsanple 173, Step A was treated wifli N-(4-Hydroxy-pheiQ^l)-2^-dimethyl- 
15 propionamide fix>m Step A under the Standard Procedure J. The compound thus 
obtained was allowed to react under Standard hydrolysis procedure C (NaOH) to 
give the title compound. MS(ES) for CZ4H31NO6 [M+H]*: 430. 

Example 227 

20 (2.S^-3-(4-l3-f4-f3-Fl uoro-benzoy 1f>Tninnyp henoxY]-propoxv>-ph^ 
PTopjopic acid 



HO' 




O 



F 
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3-Fluoro-N-f4-hvdroxv-phenvD-benzamide 



HO 




The title compound was prepared following the procedure described in Example 
5 224, Step B with 3-Fluoro-benzoyl chloride. 

StepB 

(2S)-3-(4' 1 3«f4-(3-Fluoro-benzovlaminoVphenoxvl-p ro poxvl -T)henvlV2-methoxv- 
propionic acid 

10 (2iS)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with 3-Fluoro-N-<4-hyd2x>xy-phenyl)-benzamide 
from Step A under the Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C26H26FNO6 [M+H]^: 468. 

15 

Example 228 

('2iy>-2-Methox v-3-(4'> (3-[4-f 3'methoxV''benzovlamino Vphenoxvl-propoxv} - 
phenvlVpropionic acid 



HO 




20 



Step A 

N'-(4--Hvdroxv-phenvlV3-metho yy-beTi7.aTTn'dft 
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The title compound was prepared following ttie procedure described in Example 
224, Step B with 3-meihoxy-ben2x>yl chloride. 



5 (2*SV2"Methoxv-3-f4-f3-r4-(3-methoxv-benzoy^ amiTi oVphenoxv1-pTopoxv}-> 
phenvlVpropionic acid 

(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester fixjm 
Example 173, Step A was treated with N-(4-Hydroxy-phenyl)-3-methoxy- 
benzamide from Step A under the Standard Procedure J. The compound thus 
10 obtained was allowed to react mider Standard hydrolysis procedure C (NaOH) to 
give the title compomid. MS(ES) for C27H29NO7 [M+H]^: 480. 

Example 229 

f2iS^-2-Methoxv-3-r4-l3-[4-f3"methvl-benzoylaminoVphenoxvVpropoxvl'phenvlV 
15 propionic acid 



20 The title compound was prepared following the procedure described in Example 
224, Step B with S-methyl-benzoyl chloride. 



StepB 




Step A 

N-(4-Hvdroxv-'phenvlV3-metfav l-HftnrflTnii1f> 




25 



StepB 

(2,S^-2-Metfaoxv-3-f4-l344-f3-metfavl-benzovlami noVphenQxv]-propoxv^-^^ 
propionic acid 
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(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2"ine1hoxy-propioiiic acid ethyl ester fiom 
. Example 173, Step A was treated wifhN-(4-Hydroxy-phenyl)-3-methyl-be3tizamide 
fiom Step A under the Standard Procedure J. The compound Urns obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
5 compound. MSff S) for C27H29NO6 [M+H]^: 464. 

Example 230 

(2iS^-3-r4-{3-r4-f4>Fluoro-ben2ovlammoVnhenoxv1>propQx vl>Dhenvn^^^ 
propionic acid 



The title compound was prepared following the procedure described in Example 
15 224, Step B with 4-Fluoro-ben2oyl chloride. 

StepB 

f2S^-3-f4-l3-[4-f4-Fluoro43e nzovlaniinoVphenoxv1--propoxv>-phenvlV2-methoxv> 
propionic acid 

20 (2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-me1hoxy-pTopionic acid ethyl ester from 
Example 173, Step A was treated with 4-Fluoro-N-(4.hydroxy-phenyl)-ben2amide 
from Step A under the Standard Procedure J, The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOEQ to give die title 
compound. MS(BS) forC26H26FN06 [M+H]*: 468. 



10 




gtepA 

4-Fluoro-N-f4-hvdroxv-'phenvlVbenzamide 
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Example 231 

f 2>SV3-(4- i 3-r4-^ 4-CMoro-benzoYlammoVphenoxv1-proPoxv) ■■phenvD-2>methoxy- 
propionic acid 



The title compound was prepared following the procedure described in Example 
224, Step B with 4-chloro-benzoyl chloride. 

10 

StepB 

f2iS^-3-f4- l3-r4-f4<3iloro--benzovlarainoVphenoxv1-propoxv> -phenvlVl-methoxy- 
propionic acid 

(2jS)-3'-[4-(3-BionK)-propo3gr)-phenyl]-2-mefhoxy--prcpiQi!ic acid ethyl ester from 
15 Example 173, Step A was treated with 4-chloro-N-(4-Kydroxy-phenyl)-benzamide 
from Step A under the Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NfaOH) to give the title 
compound. MS(BS) for CieHwClNOfi (M+Hl**": 484. 

20 Example 232 

f2,Sf)>2-Me1faoxv-3-f4-l3-r4-f4-methoxv-bepzovlaminoVn^^^ 
ohenvft-propionic acid 




a 



5 Step A 

4"ChloroN"(4«hvdroxv-phenvD-benzaniide 




wo 02/100813 



PCTAJS02/16950 



-293- 




Step A 

N-f4-Hvdroxv-plienvn-4-methQxv-benzamide 



'3 




5 The title compound was prepared following liie procedure described in Example 
224, Step B with 4-niethoxy-benzoyl chloride. 

StepB 

f2iSV2-Methoxv-3-f4-{3>[4 -f4-meflioxv -beTi!7x^Yla mmoVphenoxv1>pro 
10 phenvlVpropioiiic acid 

(2i)-3-[4-(3-Bromo-propoxy)-phenyl]-2-metho7cy-propiomc acid ethyl ester from 
Example 173, Step A was treated with 4-methoxy-N-(4-hydroxy-phenyl)-benzamide 
fiom Step A under the Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
15 compound MSgSS) for C27H29NO7 [M+H]"^: 480. 

Example 233 

f2iS^-2-Methoxv -3"l4-f3>-f4-phenylacetvlamino-phenox:vVpropoxvVphenvU- 
propionic acid 




Chtral 



20 



Step A 

N-f4-Hydroxv>phenvlV2-phenvl-acetamide 



wo 02/100813 



PCTAJS02/16950 



-294- 




The title compound was prepared following the procedure described in Example 
224, Step B with Phenyl-acetyl chloride, 

5 StepB 

f 2,Sl-2-Methoxv>3 - {4-f 3-(4-phenyla cetYlaTniTi o-phenoxvVpTopoxv1-phenvl} - 
propionic acid 

(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-metiioxy-prcpionic acid ethyl ester from 
Example 173, Step A was treated with N-(4-Hydroxy-phenyl)-2-phenyI-acetamide 
10 from Step A under the Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C27H29NO6 [M+H]*: 484. 



15 



20 



Example 234 

f2iSl-3-r4-{3-f4-f2-<^oro-benzo vlVDhenoxvVpropoxvV-phenvn-2-metho^^ 
propionic acid 

n ChiiaJ 

Step A 

4-Tributvlstannanvl-phenoi linked to Wang^s resin 




p-Iodophenol linked to Wang's resin from Example 211, Step A, was suspended in 
toluene and bis-tributyltin was added (5 eq). The mixture reaction was stirred at 
lOO'^C overnight. Then filtered through and the resin was washed with 
CH2Cl2/MeOH/Hexane/MeOH/CH2Cl2 to give the compound^ 



25 
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(2-Cailoro-phenvlVr 4-hvdioxv-^phenvlVmelhanone 

O CI 




4-Tributylstaimanyl-phenoI linked to Wang's resin from Step A (1 eq), P<l2(dba)3 
5 (0.3 eq) and K2CO3 (70 mg) were suspended in THF/Diisopropihnethylamine. To 
this mixture 2-chloro-benzoyl chloride was added and stirred for 2 hours. The 
suspension was filtered and the resin washed with MeOH/CHzCb/DMF, then HCl 
diluted/dioxane and Na2C03 5%(dioxane) and DMF/MeOH/CHiaj. Once the resin 
was dried TFA 95% and CH2CI2 were added and the mixture stirred at room 
10 temperature for 30 min. The resin was filtered and washed with MeOH/CH2Cl2. 
The solvents were collected and concentrated to dryness to give the title product 

StepC 

f2.Sl>3-r4-(3-r4~f2-adoro-be n20vlVphenoxv1->propoxv>-T)henvlV2-methoxv- 
15 propionic acid 

(25)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester fi^ 
Example 173, Step A was treated with (2-Chloro-phenyl>(4-hydroxy-phenyl)- 
methanone fi:om Step B under the Standard Procedure J. The compound thus 
obtained was allowed to react under Standard hydrolysis procedure C (NaOH) to 
20 give the title compound. MS(ES) for Q^HasClOfi [M+Najf: 491,[M4-H]"': 469. 

Example 235 

f2,S^-2-Methoxv-3-f4-«-r4-faa phthalene-l-K:arfaonvlVphenox^^ 
propionic acid 
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Step A 

/^4-HvdroxV-pheilvlVT igp1itlialen-1 -yi-mfttliflTirtTift 




The title compotmd was piepaied following Ifae ptoceduie described in Example 
5 234» Step B with naphtfaalene-l-carbonyl chloride. 

StepB 

f2i?V-2-Meflioxv>3-f4-f3-r4-(naph&alene-l-caAonvlVphenQxv1^^ 
propiomc acid . , 

10 (25)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy--propioiuc acid ethyl ester from 
Example 173, Step A was treated with (4-Hydioxy-phenyl)-naphthalen-l-yl- 
methanone from Step A und^ the Standard Procedure J. The compound Ihus 
obtained was allowed to react under Standard hydrolysis procedure C (NaOH) to 
give the title compound. MS^S) for C30H28O6 [M+NH43"*": 507,[M+H]*: 485, 

15 

Example 236 

(2^-3-(4-l3-f4-f3-Fluoro-beDZ0vlVphenoxv1-propoxv}-phenvl'>-2-methoxv- 
propiomc acid 



The title compound was prepared following the procedure described in Example 
234, Step B with 3-Fluoro-benzoyl chloride. 




Chiral 



20 Step A 

f3-Fluoro-phenvlVf4''hvdroxv~phenvD-methanone 
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StepB 

f2iSl-3-f4-l3-r4-G-Pluoro-benzovlVphCTOXv1-propoxvl-ph^ 
propionic acid 

5 (2*S)-3-[4-(3-Broino-propoxy)-phenyl]-2-metiioxy-propioiiic acid ethyl ester from 
Example 173, Step A was treated with (3-Fluoro-phenyl)-(4-hydroxy-phenyl)- 
mefhanone from Step A under the Standard Procedure J. The compound thus 
obtained was allowed to react under Standard hydrolysis procedure C (NaOH) to 
give the title compound. MS(ES) for C26Hb5F06 [M+H]"*^: 453.5. 

10 

Example 237 

r2>S^>2-Methoxv-3-f4-l3-r4-f3-metfaoxv-benzovn-pheno xvl-prQpoxv^-phenvlV 
propiQpic acjd 




Step A 

f4-Hvdroxv-phenvn-f3-methoxv-phenvlVme(faanone 




The title compoimd was prepared following the procedure described in Example 
20 234, St^ B witii 3-methoxy-benzoyl chloride. 

StepB 

f2»S^-2-Methoxv--3-f4-{ 3-f4-f3-methoxv-benzovlVphenoxvl-pTOPOXvl-phen 
propionic acid 

25 (2iS)-3-[4-(3-Biomo-propoxy)-phenyl]-2-methoxy-propionic acid elfayl ester ficom 
Exanq)le 173, Step A was treated with (4-Hydroxy-phenyl)-(3-metfi03Qr-phenyI)- 
methanone ficom Step A under the Standard Procedure J. The compound thus 
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obtained was allowed to react under Standard hydrolysis proceduie C (NaOH) to 
give the title conq>ound, MS(ES) for C27H2SO7 [M+H]*: 465. 

Example 238 

5 (2iSV2-Met hoxv-3-f4>f3-[4-fnaphthalene-2--caTbonvlVphenoxv1-Dropoxv^-^^ 
pyppjiQiHC acii4 




Step A 

f4-H[vdroxv-phenvn-T iaphthalCT -2-vl-meflianone 



10 




The titiie compound was prepaied following the procedure described in Example 
234, Step B with n^hfhalene-2-carbonyl chloride. 

StepB 

15 (25>-2-Methoxv-3-f4-^ 3-r4-fnaDhthalene-2-<:aifaonvlVphm^ 
propionic acid 

(2iS)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-piopionic acid ethyl ester from 
Example 173, Step A was treated with (4-Hydroxy-phenyl)-naphthalen-2-yl- 
methanone from Step A imder the Standard Procedure J. The compound thus 
20 obtained was allowed to react under Standard hydrolysis procedure C (NaOH) to 
give the title compound. MS(ES) for CaoHagOe [M+H]'*": 485. 



Example 239 

f2,y)-2-Methoxv-3-f4-l3-r4^4-^methvl-benzovlVph enoxv1>propQ^ 
25 propionic acid 
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Step A 

(4-Hvdroxv-plienvlVp-tQlyl-metfaaiione 




5 The title compound was prepared following the procedure described in Example 
234, Step B with 4-methyl-benzoyl chloride. 

StepB 

(2.SV2->Methoxv-3-r4-»/3-r4>f4-methvUbenzo vlVphenoxv1>nropoxv>-phenYj)- 
10 propionic acid 

(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester firom 
Example 173, Step A was treated with (4-Hydroxy-ph6nyl)-p-tolyl-meflianone ftom 
Step A under the Standard Procedure L The compound thus obtained was allowed 
to react under Standard hydrolysis procedure C (NaOH) to give flie title compound. 
15 MS(ES) for C27H28O6 [M+NH4f : 471 [M+H]*: 449. 

Example 240 

(2.'S1^3-f4-^3-|^4-f2-2-Dimethvl-propionvlV pbenoxv1-^^^ 
propionic acid 




Step A 

l-r4-Hvdroxy-phenvlV2.2-dimethvl >propan>l-one 
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HO 




10 



15 



The title compound was prepared following the proceduie described in Example 
234, Step B with 2,2-Dimethyl-propionyl chloride. 

StepB 

(2iy)-^3-f4-f3~r4>r2,2-Dime1hvl-pro pionvlVphenoxv1-piopoxv>-phenvlV2-mefc^ 
propionic acid 

(2S)-3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
Example 173, Step A was treated with l-(4-Hydroxy-phenyl)-2,2-dnnethyl-propan- 
1-one from Step A imder the Standard Procedure J. The compoimd thus obtained 
was allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for C24H30O6 [M+NH4r; 437 [M+H]^: 415. 

Example 241 

(2iSl-3-(4-r3-f4-Isob utvrvl-phenoxyVpropoxvl-phenvU-2-methoxv-propiomc acid 
^ Chiral 



The title compoimd was prepared following the procedure described in Example 
234, Step B with Isobutyiyl chloride. 




Step A 

l-f4-.Hvdroxv-phenvlV2-metfavl-propan-l-one 
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Stq)B 

f2iSV3-f4-r3-f4-Isobu1;vrvl-phenoxvVp:DPoxv1-^^ 

(2S>3.[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propicmic acid etfayl ester &om 
5 Example 173, Step A was treated wife l-(4-Hydroxy-phenyl)-2-mefliyl-propaii-l. 
one from Step A under fhe Standard Procedure J. The compound thus obtained was 
allowed to react under Standard hydrolysis procedure C (NaOH) to give the title 
compound. MS(ES) for CiaHigOe [M+NH*]^: 423 [M+H]^: 401. 

10 Example 242 

f2«S^-2-Methoxv-3.(4- {g-f^-f 3-phenvl-propionvlVphenoxy]-propoxvV -phenyl V ^ 
prapionic acid 




Step A 

15 l-f4-Hvdroxv-phenvlV3-phenvl-propan>l-one 




The title compound was prepared following the procedure described in Example 
234, Step B wifli 3-Phenyl-propionyl chloride. 

20 StepB 

r2»S^-2-Melhoxv-3>r4-(3>r4-f3-phenvl-propionvlVphenoxvl-propoxvl-phen^ 
propionic acid 



(2S)-3-[4-(3-Bromo-propo7cy)-phenyl]-2-methoxy-propionic acid ethyl ester from 
25 Example 173, Step A was treated wifli l-(4-Hydro3^-phenyl)-3-phenyl-propan-l- 
one from Step A under the Standard Procedure J. The compound thus obtained was 
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allowed to react under Standard bydrolysis procedure C (NaOH) to give the title 
compound. MS(BS) for C28H30O6 [M+NHi]"*": 485 [M+ffT: 463. 

Example 243 

5 3- j443--nBiphenvl-4-vloxvVpiopoxvV2-fhioTo-phen^^ acid 




10 



15 



20 



gtep A 

2-Fluoro-4*hvdroxy-benzaldehvde 




2-Fluaro^me1hoxy-benzaldefayde (1 6.49 nunol) was added to a suspension of 
anhydrous potassium iodide (2.15 g, 13 mmol) and aluminum trichloride (L04 g, 7.8 
mmol) in anhydrous toluene (10 mL), and the mixture was stirred, at 40^C for 3 
hours. Aluminum trichloride (2.15 g, 13 mmol) and aoihydrous potassium iodide 
(0.86 g, 6.49 mmol) were added, aod the mixture was stirred for 3 hours. The 
mixture was diluted with water (10 mL) and extracted witii ethyl acetate (S X 20 
mL). The combined organic layers were dried (MgS04), filtered^ and concentrated 
under vacuum. The residue was purified by silica gel chromatography (silica gel, 
hexanes/ethyl acetate 4:1) to give 2-£[uon>4-hydroxy-b6nzaldehyde as a white solid 
(260 mg, 29%). *H MMR (200 MHz, Acetone-de): 6 10.08 (s, IH), 9.77 (b, IH), 
7.69 (t, IH, J=8.4), 6.78 (dd, IH, 7=8.8, 2.6), 6.65 (dd, IH, ^12.5, 2,2)ppm. 



25 



StepB 

4-r3-fBiphenvl-4-vloxvVpropoxv]-2-fluoro-bCTz aldehvde 
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CHO 



Potassium /er/-butoxide (0.217 g, 1.93 mmol) was added to a solution of 2-fluoro-4- 
hydrojQ^-benzaldehyde (0.246 g, 1 .76 mmol) in anhydrous DMF (5 mL) at O^C, and 
the mixture was stirred for 30 min. 4-(3-Bromo-propoxy)-biphenyl (0.564 g, 1 .93 

5 mmol. Example 1 32, Step D) was added, and the mixture stirred at room 

temperature for 24 hours. The reaction nuxture was diluted with water and extracted 
with EtOAc (5X15 mL). The combined organic layers were dried (MgS04), 
filtered, and concentrated under vacuum. The residue was purified by silica gel 
chromatography (silica gel, hexanes/ethyl acetate 4: 1) to give 4-[3-(biph6nyl-4- 

10 yloxy)-propoxy]-2-fluoro-benzaldehyde as a white solid (540 mg, 88%). NMR 
(200 MHz, CDCI3): 5 10.19 (s, IH), 7.80 (t, IH, •7=8.4); 7.55-7.48 (m, 4H); 7.42- 
7.27 (m,"3H); 6.99-6.93 (m, 2H); 6.78 (dd, IH, J=8.8, 2.6); 6.64 (dd, 1H,>=12.4, 
2.2); 4.27-4.15 (m, 4H); 2.30 (qn, 2H,>=5.9)ppm. 

15 StepC 

3- (4-^3-fBiDhenvl-4-vloxvVpropoxv1-2-fluoro-phenvU -3 -hvdroxv-2-methoxv- 
propionic acid melfavl ester 



A solution of 4-[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro-benzaldehyde (0.320 g, 
20 0.91 mmol) and methyl methoxyacetate (0.099 mL, 1 mmol) in THF (10 mL) at - 
78°C was added dropwise to sodium bis(trimethylsilyl)amide (1 mL^ 1 mmol, IN in 
THF) at •■78'^C. The reaction mixture was stiired for 3 hours, quenched with IN HCl 
(1 mL), and allowed to warm to room temperature. The mixture was diluted with 
water (10 mL) and extracted with ethyl acetate (3X30 mL). The combined organic 
25 layers were dried (MgS04), filtered, and concentrated under vacuum. The residue 
was pmified by silica gel chromatography (silica gel, hexanes/ethyl acetate 2:1) to 




O 



O 



CH3 
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givB a 1:1 diasteieomeiic mixtme of 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-2-£iuaro- 
phenyl}-3-hydioxy-2-inel!hoxy-piopicniic acid methyl ester as a white solid (2S0 mg, 
60%). ^HNMR (200 MHz, CDCI3): 7.55-7.47 (m, 4H), 7,42-7.23 (m, 4H), 6.95 (d, 
2H, J^8.4), 6.73-6.66 (m, IH), 6.59 (dd, IH, ^12.4. 2.6). 5.19 (dd, IH, J^15.4, 
5 4.8). 4.18-4.04 (m. 4H), 3.93 (d. IH, J^5.1), 3.68 and 3.63 (2 s, 3H), 3.39 and 3.37 
(2 s, 3H), 3.12 (b, IH), 2.24 (qn, 2H, ^6.2)ppm, 



StepD 

3-r4-r3-miphenvl-4-vloxvV-propoxv1-2-fluoro-phenvn-2-meflioxv-p rotMom^ 
10 meflivl ester 




Trifhicaoacetic anhydride (0.043 mL, 0.37 mmol) and pyridine (0.074 mL, 0.93 
mmol) wei© added to a solution of 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro- 
phenyl}--34iyd3xxxy-2-me13ioxy-piopioi]ic acid methyl ester (0.142 g, 0.31 mmol) in 

15 methylene chloride (1 mL) at O^C. Hie resulting mixture was stirred for 4 hours at 
room tenq)eratur6 and was concentrated under vacuum. The residue was dissolved 
in etbyl acetate (SO mL) and 10% palladium on carbon (0.064 g) was added to &e 
solution. The mixture was sthxed under hydrogen pressure (5 atm) for 16 hours. 
The mixture was filtered through celite and concentrated under vacuum. The 

20 residue was purified'by silica gel chromatography (silica gel, hexanes/ethyl acetate 
4:1) to give 3-{4-[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro-phei^l}-2-meflioxy- 
propionic acid methyl ester as a white solid (30 mg, 22 %). isfMR (200 MB^ 
CDCI3): 7.60-7.50 (m, 4H); 7.46-7.27 (m, 3H); 7.18-7.09 (m, IH); 7.03-6.96 (m, 
2H); 6.70-6,61 (m, 2H); 4.17 (dt, 4H,^9.1, 6.2); 4.00 (dd, IH, J=7.3, 5.9); 3.74 (s, 

25 3H); 3.37 (s, 3H); 3.13-2.93 (m, 2H); 2.28 (qn, 2H, J=6.2). 



StepE 

3-f4-|'3-r Biphenyl-4-vloxvVprDpoxv]-2-fluoro-phenvl}-2-metfaQxv-propionic acid 
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IN aqueous lithium hydroxide solution (1.37 mL) was added to a solution of 3-{4* 
[3-(biphenyl-4-yloxy)-propoxy]-2-fluoro-phenyl}-2-methoxy--propiomc acid methyl 
ester (0.075 g, 0. 1 7 mmol) in THF (2 mL) at room temperature. The reaction 
mixture was stirred overnight, diluted with water (10 mL), and extracted with 

5 diethyl eflier (3 X 20 mL). The aqueous layer was acidified with IN HCl to pH 1 
and extracted with ethyl acetate (3 X 25 mL). The combined organic layers were 
dried (MgS04), filtered, and concentrated to give 3-{4-[3-(biphenyl-4-yloxy> 
propoxy]-2-fiuoro-phenyl}-2-methoxy-propionic acid as a white solid (60mg, 83%). 
^HNMR (200 MHz, CDCI3): 7.56-7.29 (m, 7H), 7.18-7.09 (m, IH), 6.98 (d, 2H, 

10 J=8.6). 6.66-6.60 (m, 2H), 4.17 (dt, 4H, ^=8.9, 5.9), 4.03 (dd, IH, J^J, 4.8), 3,40 
(s, 3H), 3.23-3.14 (m, IH), 2.97 (dd, IH, /=14.0, 6.7), 2.26 (q, 2H, J=5.9)ppm. 

ETcample 244 

2'plieno3cv-3-[4-(4-phenQxv-phenoxv)propoxvphenvllpTopanoicacid 




Step A 

1 -(3 -bromopropoxv W-phenoxvbenzene 




The title compound was prepared fiom 4-phenoxyphenol following the same 
20 procedure as in Example 132, Step D. 'H-NMR (200.15 MHz, CDCI3): 5 7.35-7.25 
(m, 2H), 7.09-6.87 (m, 7H), 4.10 (t, 2H, J=5.9), 3.62 (t, 2H, J=6.1), 2.55-2.21 (m, 
2H)ppm. 



25 



StepB 

4-Benzvloxvphenvl-2-hvdroxvpropanoic acid methvl ester 
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A solation of DL-4-hydroxyphenyllac1ic acid (0.5 g, 2.74inTnol) was stiired over 
night in MeOH/HCl saturated solution. Hie leaction was concentrated to dryness 
and the crude product (0«54S g, 2.7 mmol) was treated with K2CO3 (3 eq.) and 

5 benzyl bromide (0.507 g, 2.97 nunol) in acetonitrile (20 ml) and refluxed ovemigiht 
Hie crude reaction was filtered off and concentrated to produce a crude product 
The residue was purified by chromatograpliy (silca-gel, hexanes/Bftyl acetate (3:1) 
to give a white oil (97%). *H-NMR (200.15 MHz, CDQs): 8 7.43-7.35 (m, 5H), 
7.14 (d. 2H. J=8.59). 6.92 (d, 2H. J=8.59), 5.04 (s, 2H), 4.42 (dd, IH, J=10,7, 6.1), 

10 2.97 (ddd, 2H, J=^.5. 13.9, 31.1)2.73 (d, IH, J=6.1). 

Ste pC 

4-BenzvloxvDhenvl-2-f4-cliloroplienQXV^prDpanoic acid meflivl ester 




15 A solution of triphenylphosphine (0.1 g, 0,38 mmol) iu 5 ml of dry THF was treated 
at 0*^0 with DEAD (0.066 g» 0.38 mmol) and stirred over 30 min. Then a solution of 
4-Benzyloxyplienyl-2-hydroxypropanoic acid metilayl ester (0.1 g, 0.35 mmol) and p- 
chlorophenol (0.048 g, 0.38 mmol) in 2 ml of THF was added to the solution and the 
mixture reaction was stirred at room temperature ovemighl The mixture was 

20 concentrated to dryness and chromatographed in silicagel (hexanes/Ethyl acetate 
3:1) to give 0.082 g of product (60%). *H-NMR (200.15 MHz, CDCI3): 5 7.46-7.31 
(m, 5H), 7.28-7.13 (m, 4H), 6.93 (d, 2H, J=8.8), 6.75 (d, 2H, J=8.8), 5,04 (s, 2H), 
4.73(t, IH, J=6.1), 3.71 s (s, 3H), 3.18 (d, 2H, J=6.4). 
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StepD 

4-HvdrDXvphenvl-2-phenoxvpTopanoic acid methvl ester 




A solution of 4-Benzyloxyphenyl-2-(4-clilorophenoxy) propanoic acid methyl ester 
in ethanol with 10% Pd/C (5 wt%) was stirred under hydrogen atmosphere (Itm) 
over 2 hours. The catalyst was removed via filtration through a pad of celite and the 
filtrated concentrated in vacuo to produce the title compound (90%). ^H-NMR 
(200.15 MHz, CDCI3): 5 7.25-7.14 (m, 4H), 7.94-7.73 (m, 4H), 4.81-4.69 (m, IH), 
3.70 (s, 3H), 3.16 (d, 2H, JM.l). 

StepE 

2-phenoxv-3-[4-(4- phenoxvplienoxv'>propoxvphenyll propanoic acid methvl ester 




A mixture of 3-(4-hydroxyphenyl)-2-phenoxypropaDoic acid methyl ester (0.055 g, 
15 0.18 mmol) with l-(3-bromopropoxy)-4-phenoxybenzene (Step A)(0.055 g, 0.18 
mmol) and potassium tert-butoxide (0.020 g, 0.18 mmol) were stirred in DMF (5 
mL) overnight The mixture reaction concentrated in vacuo with toluene (2 times), 
reconstituted in Ethyl acetate and washed with water (3 times) and brine, dryed 
(Na2S04) and concentrated to afford a crude product that was purified by 
20 chromatographied in silicagel (hexanes/ Ethyl acetate, 3:1) to give 0.022 g of the 
title compound (23%). 'H-NMR (200. 1 5 MHz, CDCI3): 6 7.34-7. 1 5 (m, 6H), 7.07- 
6.71 (m, 12H), 4.80-4.68 (m, IH), 4.13 (t, 4H, J=15.1). 3.71 (s, 3H), 3.20-3.15 (m, 
2H), 2.30-2.18 (q,2H). 
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StepF 

2-phenoxv-3-f4*f4phenoxvDhenoxv'hMropoxvphenvn propanoic acid 
The title compound was prepared firom 2- phenoxy-3-[4-(4plienoxy 
pheno^)propoxypl3iCTyI] propanoic acid methyl ester (0.022 g, 0.04 mmol) That 
5 was stirred with an excess of liOH 3N (5 eq. )in THF (3 ml) overnight. The 
solution was acidulate with HCl IN (to pH 1-2) and extracted with ethyl acetate. 
The organic layer was dried ^a2S04) and concentrated under vacuum to produce an 
oily solid (80%). 'H-NMR(200.15 MHz, CDCI3): S 7.33-7.16 (m, 6H), 7.03-6.70 
(m, 12H), 4.84-4.71 (m, IH), 4.13 (t, 4H, J= 6.1), 3.24-3.19 (m, 2H)ppm. 

0 

Sxample 245 

f2S.2'SV3-r4-l3-r4-f2'-CaAoxv-2'-methoxv-ethvlVphenoxv1-pi opbxv^ 
methoxv-propionic acid 



15 A mixture of (2S)-3-[4-(3-hydroxy-phenyl]-2-me£hoxypropionic acid efhyl ester (2 
eq), and propylene gjycol (1 .3 eq) were allowed to react under the Standard 
Mitsounobu coiq>ling conditions B (DIAD/Toluene), and the resulting product of 
this reaction was treated following the Standard hydrolysis conditions C to give the 
title compound. MS(ES) for C23H28O8 [M+NH4f : 450, [M+H]*: 433. 




9 
CH3 



OH 



20 



Example 246 

Synthesis of a-Methoxvcinnamate Intermediate, ethvl 2iS'-2-methoxv-3-f4- 
hvdorxvphenvn propanoate (e) 
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Scheme 




Step la: melfavl 3-hvdroxv-2-methoxy-3-[4-(phenvlinethoxv>phenvllT)ropaiioate (a) 
5 Sodium bis-(trimeihylsilyl)aniide (440 ml, 0.44 mol, 1 .0 M in THF) was cooled to - 
JO'^C under a mtrog» atmosphere. A solution of 4-ben^loxyben2;aldehyde (85 g, 
0.4mol) and metiiyl melhoxyacetate (52 g, 0.5mol) in THF (0.5 L) was added 
dropwise at -70^C over 2 hours, and the mixture was stirred for an hour. A solution 
of concentrated HCl (85 mL) and water (85 mL) was added at -TO^'C. The resulting 
10 ' solution was allowed to warm to ambient temperature and was extracted willi MTBE 
(2 X 0.5 L). The combined extracts were washed with brine (0.5 L), dried (MgS04), 
filtered, and concentrated under to give 1 33g of a red oil. 

Step lb and Step Ic: methvl 3-(4-hvdroxvDhenvlV2-meflioxvDropanoate (V\ 
15 Methyl 3-hydroxy-2-m6thoxy-3-[4-(phenylmetfaoxy)phenyl]propanoate (133 g, 
cmde from above) was dissolved in CH2CI2 (700 mL), and pyridine (129 mL, 1.6 
mol) was added. The resulting solution was cooled in a water bath and 
trifluoroacetic anhydride (85 mL, 0.6 mol) was added dropwise under nitrogen. The 
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bafh was lemoved, and the mixture was stured at ambient temperature for 16 hours. 
The solution was cooled to 0**C and concentrated HCl (150 mL) in water (1 L) was 
added dropwise. The organic layer was separated and concentrated, and elhyl 
acetate (O.S L) was added. The resulting solution was treated with hydrogen gas 
5 under 50 psi in the presence of 5% Pd-C (80 g, 50% water wet) at ambient 

temperature for 16 hours. The catalyst was filtered, and the filtrate was concentrated 
under vacuum to give 122 g oil. ^H-NMR (CDCI3): 7.1 (2H, d); 6.7 (d, 2H); 5.4 (s, 
IH); 4.0 (m, IH); 3.7 (s, 3H); 3.4 (s, 3H); 3.0 (m, IH). MS (BS)=209.2 (M-1). 

10 Step Id: 3-r4-hvdro3cvphenvlV2-methoxvDropanoic acid fc) 

Methyl 3-(4-hydroxyphenyl)-2-metho3Qrpropanoate (132 g, 0.631 mol) was 
dissolved in methanol (700 mL) and 5N sodium hydroxide (631 mL, 3.16 mol) was 
added dropwise at ambient temperature. The solution was stirred for 16 hours at 
ambient temperature. The methanol was removed under vacuum, and water (500 

15 mL) was added The mixture was extracted with MTBE (2 x 500 mL). The aqueous 
solution was brought to pH=l with concentrated HCl and then extracted with MIBB 
(2 X 500 mL). The organic extracts were dried (MgS04), filtered, and concentrated 
under vacuum to give the racemic acid as an oil (1 10 g) which was crystallized upon 
standmg. ^H-NMR (DMSO): 7.0 (d, 2H); 6.6 (d, 2H); 4.0 (m, IH); 2.8 (m, 2H). MS 

20 (ES)= 195.1 (M-1), 

Step 2; r2S)-3-f4-hvdroxvphe nvn-2-methoxvproDanoic acid (dS 

Cinchonidinc salt of f2SV3-f4-hvdroxvphenvn-2->metfaoxvpro panoic acid. 

A slurry consisting of 3-(4-lr/droxyph6nyl)-2-metho;0^ropanoic acid (21.21 g, 

25 0.1081 mol), (-)-cinchonidme (31.83 g, 0.1081 mol), and THF (424 mL) was heated 
briefly at reflux to give a red-brown solution. The mixture was cooled to ambient 
tenq)erature and stirred for 3 days. The resulting slurry was cooled to O^C for 4 
hours and filtered to give about 17.06 g of the cinchonidine salt (71 .2% ee by chixal 
HPLC). The cinchonidine salt was slurried in THF, heated to reflux for 1 hour, and 

30 cooled to ambient temp^ture ovemi^t The mixture was cooled to 0°C fox 2 
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houis and filtered to give about 14.87 g of flie cixKshoiudine salt (83.0% ee by cbiial 
HPLQ. The cinchonidine salt was slurried again in IHF, and heated to reflux for 1 
hour, and cooled to ambient temperature. The mixture was cooled to 0 *'C for 2 
hours and filtered to give about 12.87 g (24%) of the cinchonidine salt of (2S)-3-(4- 
5 hydroxyphenyl)-2-methoxypropanoic acid (91 .4% ee by ohiral HPLC). 
f 2SV3-f4-hvdroxvphenvlV2>methoxvpropanoic acid 

The cinchonidine salt of (2S>3-(4-hydroxyphenyl)-2-metho:Opropanoic acid (73.59 
g, 0.15 mol) (98.1% ee by chiral HPLC) was suspended in IN HCl solution (750 
mL) and extracted with metibyl tert butyl ether (3 x 200 mL). The combined extracts 
10 were dried (Na2S04) and concentrated to give about 24. 12 g (82%) of (2S)-3-(4- 
hydroxyphenyl)-2-me1faoxypropanoic acid (96.7% ee by chiral HPLC). ^H NMR 
(DMSO-dfi): 5 2.72-2.89 (m, 2H), 3.21 (s. 3H), 3.8-3.87 (m, IH), 6.64.6.67 (d, 2H), 
6.97-7.02 (d, 2H), 9.15 (s, broad, IH), 12.62 (s, broad. IH). MS (ES^ m/z 219.0 
([M+Na]-^. MS (ES-) m/z 195.1 ([M-H]-). [afo - -2.2*^ (c = 1, MeOH).. 

15 

Step 3: etfavl 2>S'-2-methoxv-3-(4"hydoi7cvphenvn propanoate (e) 
A solution of (2S)-3-(4-hydroxyphenyl)-2-methoxypropanoic acid (35 g) in 140 ml 
of ethanol was mixed with 5.66 ml of concentrated sulfuric acid and stirred at iDom 
temperature until complete as indicated by HPLC. The elhanol was removed via 

20 vacuum distillation (55''C/28"Hg) and 1 10 ml of water was added. The pH was 

adjusted to about 7 to 8 with sodium bicarbonate, and the mixture was extracted with 
add 50 ml ethyl acetate (3 x 50 ml). The organic layers were combined, washed 
with 50 ml 20% NaCl solution, dried with 15 g of magnesium sulfate, and 
concentrate product to afford ethyl 2iS'-2-methoxy-3-(4-.hydorxyphenyl) propanoate 

25 as an oil. ^H-NMR (CDCI3): 7.1(d, 2H); 6.7(d, 2H); 4.2(m, 2H); 3.9(m, IH); 3.6(s, 
3H); 2.95(m, 2H); 1.25(t, 3H). MS (ES): 223.2 (M-1). 
Example 247 

Synthesis of 2i?-2"methoxv-3'-M-|'3-f4-phenoxv-DhenoxvV 
propoxv]phenyUpropanoic acid 
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Stepl: l-biDmo-3-(4-pheno?cyphenyl>propane (a) 

To a 22 L flask was added 4-phenoxyplieiiol (900 g), 1,3-dibrompropane (S8S8 g), 
powered potassium carbonate (1335 g), and meHiyl ethyl ketone (9 L). The mixture 
was stirred for 30 minutes at 22*^0. The off white slurry was heated to a gentle 
10 reflux (rSS^C) and held at tiiat temperature for 16 hours. The ofT white slurry was 
cooled to 2S^C and vacuum filtered^ washing the cake of inorganic salts with methyl 
ethyl ketone (4 L). The filtrate was concentrated on a rotary evaporator while 
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incieasine the temperature to 90®C under house vacuum. After the condeTisation 
had stopped, the oil was held at PO^^C under vacuum for an additional two hours to 
ensure the remaining 1,3-dibrompropane helow 8% by GC analysis. The residue 
was dissolved in 3L of methyl alcohol, and the white slurry was cooled slowly to 
5 about O'S^C and held at that temperature overnight Hie product was filtered, 
washed with cold methyl alcohol (6 L), and dried at 30°C for about 20 hours to 
afford about 1234 g of compound (a) in 84 % yield (99.4 % pure by GC). ^H-NMR 
(CDCI3): 7.3(2H, m), 7.1(2H, m), 7.0(2H, m), 6.9(2H, m), 4.1(2H, m); 3.6(2H, m); 
2.3(2H, m). 

10 

Step 2: ethvl 25'-2-me1faoxv-3-l4-|'3-f4-phenoxv-phenoxvV 
propo3cv]phenvUpropanoatefb) 

l-Bromo-3-(4-phenoxyphenyl)propane (1337 g), ethyl 2S-2-methoxy-3-(4- 
hydorxyphenyl)propanoate (957 g) and dimethylfoimamide (5 L) were charged to a 

15 22 L flask. After a solution was obtained, powered potassium carbonate (1770 g) 
was added. The mixture was stirred for 16 hours at ambient temperature and then 
quenched by adding water (6.5 L) while maintaining tenoqperature at 20 to 30°C. The 
aqueous' layer was extracted three times with efhyl acetate (5 L each). The 
combined organic layers were washed with water (3 x 4 L) and brine (4 L). The 

20 organic layer was then dried with sodium sul&te (1000 g), filtered, and washed with 
ethyl acetate. Thefiltrate was concentrated to afford about 1974 g of crude (b). 'H- 
NMR(CDCl3): 7.3(m, 2H); 7.2(d,2H); 7.0(m, IH); 6.95(m,4H); 6.9(d, 2H); 6.85(d, 
2H); 4.2(m, 2H); 4,15(m, 4H); 3.9(t, IH); 3.39(s, 3H); 2.99(m, 2H); 2.25(m, 2H); 
1.25(in, 3H). MS (ES)= 468.2 (M+NH4). 

25 

Step 3: 2.S'-2-methoxv-3-f4-r3-r4-phenoxv-phenoxyVpropoxvlphenvl>propanoic 
acid, sodium salt (c) 

To a 22L flask, a solution of compound (b) (987 g) in ethanol (10 L) was added and 
stirred, followed by adding 5 N NaOH (4.4 L) for over 60 minutes at a temperature 
30 at 20 to 30^C. The sluny was stirred for about an hour at ambient temperatiue and 
then cooled to 10-1 5''C where the mixture was held at that temperature for 1 hour 
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and filtered. The solid was washed with alcohol (8 L) and MTBE (50 L) to afford 
the compound (c), which can he fiirfliCT purified hy reciystallizing &om ethyl 
acetate: *H-NMR (DMSO): 7.35(m, 2H); 7.1(m, 3H); 7.0(m, 4H); 6.9(d, 2H); 6.8(d, 
2H); 4.1(m, 4H); 3.4(t, IH); 3.1(s, 3H); 2.8(dd, IH); 2.6(m, IH); 2.15(m, 2H). MS 
5 (ES): 421.2 (M-l). 

Step 4: 25-2-methoxv--3-l4>r3-r4-phenoxv-phenoxvVprtipQx v1phm^^ 
» acidfd> 

2-Mefhoxy-3-{4-[3-(4-{)henoxy-phenoxy)-piopo^]-phenyl}-propionic acid ethyl 
10 ester (b) (12. 1 5 g, 27 mmol) was dissolved in ethanol (2S0ml) at ambient 

temperature, and 5N NaOH (54 ml, 270 imnol) was added diopwise. The sluiry was 
stirred at ambient temperature for 2 hours. The mixture was diluted with water ^50 
ml), and cone. HCl (33ml) was added dropwise. The resulting sluiry was stirred at 
ambient temperature for about 2 hours. The white solid was filtered and dried under 
15 vacuum at 70'=*C for 16 hours to afford about 10.5 g of the compound (d). 'H-NMR 
(CDQa): 7.3 (m, 2H), 7.18 (d, 2H), 7.07 (t, IH), 6.9 (m, 8H), 4,19 (m, 4H), 4.0 (m, 
IH), 3.4 (s. 3H), 3.0 (m, 2H), 2.25 (m 2H). MS (ES): 421.2 (M-l). 
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Example 248 

. flSlrO' AS^JVle11ioxy-{4-r2>m^ 
propionic acid 




CH3 



5 

A solution of (2iS)-2-Methoxy-3-{4-[2-(4-pheiioxy-phenoxy)-propoxy]-plieiiyl}- 
propionic acid {4-[2-meftylen-3-(4-phenoxy-phenoxy)-propoxyl]-phenyl}-propionic 
acid from Example 74, in ethanol was treated witii Pd/C and H2 for over 2 hours at 1 
atm. The mixture was filtered through celite and concentmted to dryness to afibrd 
10 the title compound as a mixture of isomers. MS (ES) for C26H28O6 [M+NH4]"*": 
454.2, [M-H]': 435.2. 

Example 249 

2fSV3-[4-r3-B^izvloxV"propoxvVphenvl]-2-methoxvpropiomc acid 




15 

The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]-2- 
methoxypropionic acid Imked to Wang's Resin (Example 94, Step C) via the 
Mitsunobu reaction-cleavage (Standard Procedure G). 'H-NMR (200.15 MHz, 
CDCk): 7.4-7.2 (m, 5H), 7.14 (d, 2H, /=8.6), 6.82 (d, 2H, ^8.6), 4.52 (s, 2H), 4.06 
2 0 (t, 2H, J=6.2), 3.97 (dd, IH, J£=7.2, 4.6), 3.65 (t, 2H, J£=6.2), 3.39 (s, 3H), 3.09 (dd, 
IH, ^14.4, 4.4), 2.95 (dd, IH, J=14.4, 7.2), 2.07 (qn, 2H, J=6.2). 
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Example 250 

f2SV3-[4>fS"BeDzvloxv-pentvloxv)-phenvl1-2-metfaoxvprcypionic acid 




OH 



10 



15 



The title compound was prepared from (2S)-3-[4-(3-hydroxy-phenyl]"2-me1hoxy- 
propionic acid linked to Wang's Resin (Example 94, St^ C) via the Mitsunobu 
reaction-cleavage (Standard Procedure G) wilh S-benzyloTiy-peatan-l-ol. ^H-NMR 
(200.15 MHz, CDCh): 7.4-7.3 (m, 5H), 7.14 (d, 2H, J^8,6), 6.81 (d. 2H, .^S.e). 
4.51 (s. 2H), 4.0-3,9 (m, 3H), 3.50 (t, 2H, js=6.2), 3.39 (s, 3H), 3.08 (dd, IH, ^14.2, 
4.3), 2.95 (dd. IH, J^14.2, 7,5), 1.9-1.5 (m, 6H). 

Example 251 

f2S'^-2-ethoxv- {4-r3-f4-phenoxv-phCTOxvVpropoxvl'|-plienvU -propionic acid 



f2SV2-Hvdroxv-3-f4-hvdroxV"PhenVn-propioiiic acid ethvl ester 
A solution of (2S)-2-hcydioxy-3-(4-h3«in3>{y^heiQrl)-propiomc acid in ethanol and 
H2SO4 (catalytic) was stiired overnight The mixture was concentmted to dryness 
and reconstituted in elfayl acetate. The oiganic layer was washed with NaHCOa, 
dried over MgS04 and concentrated to dryness to give the tifle product. ^H-]>JMR 



(CDCI3, 200.15 MHz): 5 7.03 (d, 2H, •/= 8.6), 7.00 (d, 2H, J= 8.7). 6.72-6.77 (m, 
IH), 4.44-4.30 (m, IH), 4,22 (q, 2H, 7.9), 3.13-2-77 (m, 2H), 1.24 (t, 3H, J= 




7.9). 



25 
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StepB 

( 2SV2-Hvdroxv-3-f4-r3-f4-phen6xv-'PhenoxvVt)ropQxv%tiherivU acid 
etixvl ester 

To a solution of compound (Step A) in DMF, CsCOj (1.0 eq) and 4-(3- 
5 bromopropoxy)-l-phenoxybenzene (LI eq) (Example 244, Step A) were added. 
The mixture was stirred at room temperature overnight. The solvent was 
concentrated in vacuum and ethyl acetate was added. The organic layer was washed 
with water and concentrated to afGrod, after chromatography on silica gel, the title 
compound. ^H-NMR (CDOa, 200.15 MHz): 5 7.28 (dd, 2H, J= 8.3, 0.8), 7.17-6.84 
10 (m, 1 IH), 4.44-4,36 (m, IH), 4.28-4.12 (m, 6H), 3.13-2.87 (m, 2H), 2.79-2.76 (m, 
IH), 2.32-2.19 (m, 2H), 1.29 (t, 3H, J= 7.9). 

SteoC 

2-Ethoxv-3-(4-f3-f4-phenoxv-phenoxvVpropoxv]-phenvl)-propiomc acid etfavl ester 
15 A solution of (2S)-2-hydroxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid ethyl ester, Ag02 (1 .5 eq) and ethyl iodide (excess) in 
dichloromethane was stirred over 10 days. The crude mixture was filtered through 
celite and concentrated to diyness. The compound was purified by chromatography 
to give the title product. 'H-NMR (CDCI3, 200. 1 5 MHz): 5 7.34-7.26 (m, 2H), 7. 1 8- 
20 6.82 (m, IIH), 4.18-4.17 (m, 6H), 4.01-3.94 (m, IH), 3.68-3.53 (m, IH), 3.43-3.28 
(m, IH), 2.96 (d, 2H, J = 6.5), 2.25 (qn, 2H, /= 6.2), 1.20 (dt, 6H, y= 12.6, 7.3). 

StepD 

f2SV2-ethoxv-{4-r3-f4-phenoxv-phenoxvVpropoxvll-phenvl>-propionicacid 
2 5 ITie tifle compound was prepared jfrom 2-ethoxy-3- {4-[3-(4-phenoxy-phenoxy)- 
propoxy]-phenyl} -propionic acid ethyl ester (Step C) by standard hydrolysis 
procedure C (LiOH). MS (ES) for CaeHzgOe [M+NH4r: 454.2, [M-H]':435.2. 

Example 252 

30 f2SV2-Benzvloxv-3- l4-r3-r 4-phenoxv-phenoxvVpropoxvl-phenvU -nronionic acid 
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The title compound was pt&paxed as in Example 251 using benzjd bromide as 
alkylating a^nt Hydrolysis under the Standard Procedure C of the coiresponding 
ethji ester derivative gave us the tifle compound. MS(BS) for C31H30O6 [M+NH4]*: 
5 516.2, [M-HJ-: 497.2. 

Example 253 

f2SV3-f4-r3-f4-m2-ftert-Butvl-dimethvl>silanvloxvVethoxvVb^ 
DroDoxvl-Dhenvl)-2"methoxv-'propionic add 




Step A 

f2S)-3-(4-l3-r4-f4-hvdroxv-ben2PvlVnhenoxvVp K> poxv>-phenvlV2-^ 
propionic acid etfavl ester 




15 

Concentrated sulfuric add (0.05 mL) was added to a solution of (2S>3-(4-{3-[4-(4- 
hydro;Q^-b6nzoyl)-phffloxy]-prppoxy}-ph6Dyl>2-methoxy-propi^^ acid (0.18 
mmol» 80 mg) (Example 170) in ethanol (20 mL) at room temperature. The mixture 
was stirred at room temperature for three days, and the solvent was concentrated 
20 under vacuum. After addition of water, the rnixtuie was neutralized widi solid 

NaHCOa and extracted with ethyl acetate (3x15 mL). The combined organic layers 
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were dried over MgS04, filtered and concentrated under vacuum to afford the title 

•7=8.8), 7.13 (d, 2H, J-8.6), 6.97-6.80 (m, 6H), 6.37 (br s, IH), 4.25-4.10 (m, 6H), 
3.93 (dd, IH, J^7.0, 5.6), 3.35 (s, 3H), 2.95 (m, 2H), 2.27 (qn, 2H, ^5.9), 1.23 (t, 
5 3H,-/-7.1). 



StepB 

aSV3-f4-[3-f4-(4-r2-ftert-Butvl-dimeflivl-silanvloxvVe1^^ 
propoxv1-pheiivU-2-methoxv-propiomc acid, ethvl ester 




Diisopropyl azodicarboxilate (0.2 mmol, 0,04 mL) was added dropwise to a solution 
of 2-(t6rt-butyl-dimefhyl-silanyloxy)-ethanol (0.26 mmol, 46 mg) (Example 122, 
Step A), (2S)-3-(4-{3-[4-(4-hydroxy-benzoyl)-phenoxy]-propoxy}-phenyl)-2- 
mefhoxy-propionic acid ethyl ester (0.13 mmol, 65 mg) and triphenylphosphine(0.2 

15 mmol, 38 mg)in anhydrous toluene(2 mL) at O^C under nitrogen. The mixture was 
stirred overnight at room temperature, quenched with water and extracted with ethyl 
acetate (3x15 mL). The combined organic layers were dried over MgS04, filtered 
and concentrated under vacuum. The cmde mixture was chromatographed on silica 
gel using a 4/1 hexane/EtOAc mixture as eluent to afford the title product ^H-NMR 

20 (200.15 MHz, CDCI3): 5 7.76 (d, 4H, 7=8.9), 7.13 (d, 2H. 7-8.6), 6.96 (d, 4H, 

J^8.6), 6.83 (d, 2H, 7=8.6), 4.26-4.09 (m, 8H), 4.02-3.87 (m, 3H), 3.35 (s, 3H), 2.97 
(m, 2H), 2.28 (qn, 2H, 7=5.9), 1.23 (t, 3H, ^7.1), 0.91 (s, 9H), 0.1 1 (s, 6H). 

StepC 

25 f2SV3-(4-r3-(4-l4-r2-ftert-Butvl-dime&vl-silanvloxvVethoxv1-benzovn-ph^^ 
propoxv1-phenvU-2-methoxv-propionic acid 

The tifle compound was prepared jfrom (2S)-3-{4-[3-(4-{4.[2-(tert-But>d-dimefliyl- 
silanyloxy)-ethoxy]-benzoyl}-phenoxy)-propoxy]-phenyl}-2-methoxy-pmpionic 
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acid ethyl ester by the standard hydrolysis procedure C (LiOH). ^H-NMR (200.1 5 
MHz, CDCI3): 8 7.76 (dd, 4H, J^8.6, 1 .6), 7,15 (d, 2H, J^8.6), 6.95 (dd, 4H, ^8.8, 
L6), 6.83 (d, 2H, ^=8.6), 4.24 (t, 2H, ^.0), 4,17-4.09 (m, 5H), 4.02-3.94 (m, 3H), 
3.39 (s, 3H), 3.12-2.90 (m, 2H), 2.27 (qn, 2H, J^6.0), 0.91 (s, 9H), 0.11 (s, 6H). 

5 

Example 254 

(2S)- 3-f4-(3-l4'r4-f2-Hvdroxv-e1hoxvVbeiizovl1-phenoxv>-propoxvVphenvl1-^^ 
methoxv-propionic acid 



10 




The compound of (2S)-3-{4-[3-(4-{4-[2-(tert-butyl-dime1hyl-saaiQdo^^ 
benzoyl}-pheiioxy)-propoxy]-phwyl}-2-inethoxy-propiomc acid (Example 253, 
Step C) (0.05 imnol, 30 mg) was dissolved in 5 mLofamixtare of acetic acid, THE 
15 and H2O (3:1:1) and stirred at room temperature for 2 hours. The mixture was 
dilated with H2O and retracted with ethyl acetate (4 x 20 mL). The combined 
organic layers were dried over MgS04, filtered and concentrated under vacuum to 
afford the title compound. MS(BS) for CisQsoOg [M+H]^: 495.1 

20 Example 255 

(2SV3-l4-r3>f4-Phenoxv-phCTOXvVnropo xvVphenvn-2>propoxv-propionica^ 




Step A 

3-f4-Benzvloxv-phenvD-2«hvdroxv-propiopic acid ethvl ester 
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A mixture of 2-hydroxy-3-(4-hydroxy-phenyl)-propionic acid ethyl ester (Example 
251, Step A) (5.2 mmol, 1.1 g), benzyl bromide (5.2 imnol, 0.62 mL) and potassium 
carbonate (15.7 nmiol, 2.2 g) in acetonitrile (20 mL) was refluxed overnight The 
5 mixture was cooled down to room temperature and concentrated to dryness to give a 
crude, which was purified by colunm chromatography on silica gel to afford the title 
product 

MS (ES) for C18H20O4 [M+NKjf : 318.3 
10 StepB 

f2S)-2-Allvloxv-3~(4-benzvloxv-phenvlVpropionic acid ethvl ester 




Silver (I) oxide (5.7 mmol, 1.3 g) was added to a mixture of (S)-3-(4-benzyloxy- 
15 phenyl)-2-hydroxy-propiomc acid ethyl ester (3.8 mmol, 1.2 g) and allyl bromide (19 
mmol, 1 .6 mL) in DMF (10 mL) at room temp^ture, and the reaction mixture was 
heated at 50°C for 20 hours. After cooling to room temperature, the mixture was 
diluted with H2O and extracted with ethyl acetate (5 x 25 mL). The combined 
organic layers were washed with water (4 x 20 mL) and brine, dried over N^S04, 
2 0 filtered and concentrated under vacuum. The CTude mixture was chromatographed on 
silica gel using a 4/1 hexane/efliyl acetate mixture as eluent to afiford the title 
product ^H-NMR (200.15 MHz, CDCI3): S 7.46-7.32 (m, 5H), 7.18 (d, 2H, J^8.9), 
6.91 (d, 2H, y=8.9), 5.91-5.72 (m, IH), 5.25-5.12 (m, 2H), 5.05 (s, 2H), 4.1 1 -4.03 
(4H, m), 3.94-3.84 (m, IH), 2.99 (d, 2H, J^7.0), 1.23 (t, 3H, J^7,0). 
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StepC 

f2S V3-f4-Hvdroxv-pheavl)"2-propoxv-propiomc acid etfavl ester 




5 A mixture of (S)-2-allyloxy-3-(4-b«izyloxy-phenyl)-propiomc acid ethyl ester (1 .33 
mmol, 450 mg) and 10% Pd/C (45 mg) in EtOH (15 mL) were stirred under 
hydrogen atmosphere (1 atm) for 18 hours. The mixture was filtered through celite 
and concentrated under vacuum to afford the title product ^H-NMR (200. 1 5 MHz, 
CDCla): 6 7. 10 (d, 4H, /=8.6), 6.73 (d, 2H, J=8.4), 5.90 (br s, IH), 4.16 (q, 2H, 
10 J^73), 3.94 (t,lH, X.7), 3.53-3.45 (m, IH), 3.27-3.16 (m, IH), 2.93 (d, 2H, 
^.5), 1.54 (m, 2H), 1.22 (t, 3H, ^=7.3). 0.84 (t, 3H, •^7.5). 

StepD 

f2SV3-f4-f3-(4-Phenoxv-phenoxvVpropoxvVphenyi)-2-propoxv-propionic acid ethvl 
15 ester 




The tide conq)ound was prepared firom (S)-3-(4-hydioxy-phenyl)-2-pTopoxy- 
propionic acid ethyl ester and 3-(4-phenoxy-phenoxy)-propyl bromide CBxampIe 
244) using the Standard Procedure I The product was purified by column 
2 0 chiomatogiaphy on silica gel using a 9/1 Hexane/Ethyl acetate mixture as elu^it to 
afford the title product MS(BS) for C29H34O6 [M+NH4]*: 496.3 
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StepE 

fnQ\ o tA ri rA t»i i ji .11 «^ _ • . ,1 

The title compound was prepared from (S)-3-{4-[3-(4-Phenoxy-phenoxy)-propoxy]- 
phenyl}-2-propoxy-propionic acid ethyl ester by the standard hydrolysis procedure C 
5 (LiOH). MS(ES) for C27H30O6 [M-H]': 449.2 

Example 256 

(2SV3-/4-f3-f4-Ben2ovl-phenoxvVpropoxv]-phenvU-2-ethoxv-propionic acid 




10 * 
Step A 

f2SV3-f4-f3-f4- Benzovl-phenoxvVi3ropoxvl-phenvn-2-etfaoxy-propio^ acid methvl 
ester 




15 The title compound was prepared from 2-ethoxy-3-(4-hydioxy-phenyl)-propionic 
acid methyl ester and [4-(3-bromo-propoxy)-plienyi]-phenyl-methanQne (prepared 
from 4-hydroxybenzophenone following the same procedure as in (Example 132, 
Steps B to D) using the Standard Procedure 1. The product was purified by column 
chromatography on silica gel using a hexane/ethyl acetate mixture (4/1) as eluent to 

2 0 give the racemic product. This racemic mixture was subjected to chiral HPLC 

separation to give flie pure enantiomer. ^H-NMR (200.15 MHz, CDCI3): 5 7.83-7.72 
(m, 4H), 7.57-7.42 (m, 3H), 7.14 (d, 2H, ^8.8), 6.96 (d, 2H, J=8.8), 6.83 (d, 2H, 
J^8.6), 4.25 (t, 2H, J=6.1), 4,15 (t, 2H, 7=6.2), 3.98 (dd, IH, J-7.1, 6.0), 3.70 (s, 
3H), 3.58 (dd, IH, J=9.1, 7.0), 3.33 (dd, IH, J-9.1, 7.0), 2.94 (m, 2H), 2.28 (qn, 2H, 
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>^.2), 1.25(t,3H,J^7.3). 
StepB 

f2S)"3- { 4-r3-f4-Beiizovl-phenoxvVpropoxv1-phenvl > -2-ethoxv-propioiiic acid 
5 The title compoimd was prepared from (S)-3-{4-[3-(4-Beiizoyl-phenoxy)-propoxy]' 
phenyl} -2-e1hoxy-propionic acid methyl ester by the standard hydrolysis procedure 
C(LiOH). MS(ES) for C27H2806[M.Hr: 447.1 

Example 257 

10 (2SV 3>(4-r3-(4-Benzvl-phenoxvVpropoxv]-phenvU-2-ethoxv-propiomc acid 




Step A 

f2SV 3-f4-f3-(4-Ben2M^"phenoxvVpiopoxv]-phenyl>-2-eflioxy-pr^ acid ethvl 
ester 




15 ' 

The title compound was prepared from (S)-2-ethoxy-3-(4-hydroxy-phenyl)-propionic 
acid ethyl ester and 3-(4-ben2yl-phenoxy)-propyl bromide ^epared j&rom 4- 
benzylphenol following the same procedure as in (Example 132, Steps B to I>) using 
the Standard Procediire 1. The product was purified by column chromatography on 

2 0 silica gel using a hexane/ethyl acetate mixture (4/1) as eluent to give the title 
product MS(ES) for C29H34O5 [M+NBUf : 480.2 

StepB 

(2S)- 3-{4-[3-(4-Beiizyl-phenoxy)-propoxy]-phenyl}-2-ethoxy-propionic acid 
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The title compound was pi^aied from (S)-3-{4-[3-(4-Benzyl-phenoxy)-propoxy]- 

««t.M«.^«ii n ^1.^^,*. ^ ^^2Ji ^4.1., »i t.,. .^4^. J a t a 

(LiOH). MS(ES)forC27H3o05[M-H] : 433.1 
5 Example 258 

(2SV3- l4-|"3-f 4-Beiizovl-phenoxvVpropoxv1-3-cMoro-phemfll-2-etfaoxv-propic^ add 




JSr<}hlorosucciiiimide (2. 1 mmol) was added to a solution of (S)-2-e1iioxy-3-(4- 
hydroxy-phenyl)-propionio acid efhyl ester (2.1 nmiol) in acetonitiile (12 mL) at 
Toom temperature, and the mixture was stirred at the same temperature for 5 days. 
1 5 Solvent was evaporated under vacuum, and the residue was washed wilb CCI4. The 
resulting suspension was filtered, and the filtrate was concentrated under vacuum 
and chromatographed on silica gel using a 9/1 hexane^tOAc mixture as eluent to 
afford title product. MS(ES) for C13H17CIO4 [M-H]": 271 .0 

20 StepB 

(2SV3-l4-r3-f4-benzovl»nhmoxvVpropoxv1-3-cMoro-phenvl}*2-ethoxv-pr^ 
acid ethvl ester 
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The title compound was prepared from (S)-2-ethoxy-3-(3-chlon>-4-hydroxy- 
phenyl)-propioiuc acid eliiyl ester and [4-(3-bromo-propoxy)-phenyl]-pheayl- 
meflianone (Bxanq>Ie 256) using ihe Standard Procedure L The product was purified 
5 by column chromatography on silica gel using a 4/1 Hexane/Ethyl acetate mixture as 
eluent to give the title product. MS(BS) for C29H31CIO6 [M+H]^: 511.1 

StepC 

r2SV3-l4-f3-f4-benzovI-phenoxv)-propoxvl'3-chlorO'phenvl>-2-ethoxv-propiomc 
10 acid 

The title compound was prepared from (S)-3-{4-[3-(4-benzoyl-phenoxy)-propoxy]' 
3-chloro-phenyl}-2-elhoxy-propionic acid methyl ester by the standard hydrolysis 
procedure C (LiOH). *H-NMR (200,15 MHz, CDCI3): 5 7.82-7.72 (m, 4H), 7.56- 
7.43 (m, 3H), 7.07 (dd, IH, 7=^8.8, 2.0), 6.97 (d, 2H, J^8.9), 6.86 (d, 2H, 7-8.3), 
15 4.31 (t, 2H, 7=6.0), 4,21 (t, 2H, 7=6.0), 4.10^,02 (m, IH), 3.66-3.44 (m, 2H), 3.10- 
2.87 (m, 2H), 2.33 (qn, 2H, 7=6.2), 1.20 (t, 3H, 7=7.0). 

Exan^Ie 259 

f2.SM'-{3-f4-r2-CaiboxV'2-methoxV'etfavIV2-methoxvi3h^ioxv]^ 
20 carboxvlic acid 
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Step A 

3"r4-f 3 -Hvdroxv-nrQnoxv^-3 -methQX:v-nhetivn-2-Tnethnvvnrnni onir. nmH mefhyl 
ester 




CH3 

5 A mixture of 3-(4-Hyix)xy-3-methoxy-phenyl)-2-mefiioxyprDpionic acid methyl 

ester (Example 130, Step B) and 3-(terr-bu1yl*dimef}iyl-silanyIoxy)-propa]i-l-ol were 
treated under Mitsunobu standard conditions B using DIAD and toluene. The 
product obtained was treated under Standard Procedure E for cleavage protected 
alcohols to give the title product. The 2S isomer was separated from the 2R isomer 
10 bychiral. ^H.NMR(CDa3, 200.15MHz): § 6.84-6.72 (m, 3H), 4.17 (t,2H,J£= 
5.9), 3.94 (dd, 2H, J= 7.0, 5.4), 3.87 (t, 2H, ^ 5.4), 3.84 (s, 3H), 3.73 (s, 3H). 3.35 
(s, 3H), 2.97-2.93 (m, 2H), 2,1 1-2,00 (m, 2H). 

StepB 

15 a5^-4*-{3-[2-Me&oxv-4-f2-methoxv>2-mcthoxvcarbonvl-ethvlVphCTOCT^ 
propoxvl -biphenvl-4-caifaox vlic acid methvl ester 




H3C 

3-[4-(3-Bromo-propoxy)-3-methoxy-phenyl]-2-methoxy-propionic acid methyl ester 
(Step A) and 4'-hydroxy-biphenyM-carboxylic acid methyl ester (Example 197» Step 
20 A) were treated imder Mitsunobu standard conditions B. The crude was pinified by 
chromatography on silica gel (hexanes/etfayl acetate 7:3) to afford the title compound. 
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^H-NMR (CDCI3, 200.15 MHz): 8 8.07 (d, 2H, 8.6), 7.58 (dd, 4H, 10.8, 8.9), 
7.14 (d, 2H, J= 8.9), 6.99 (d, 2H, 8.9), 6.84 (d, 2H, J= 8.6), A.TA-AAl (m, 6H), 
3.94-3.90 (m, 4H), 3.35 (s, 3H), 2.97-2.94 (m, 2H), 2.27 (qn, 2H, J= 5.9), 1.23 (t, 3H, 
7.0). 



Step C 

(2iS)-4'-{3-[4-(2-Carboxy-2-methoxy-ethyl)-2-mefhoxy-ph^ 
biplienyl-4-caxboxylic acid 

The title compound was prepared from 4'-{3-[2-metiioxy-4-(2-meflioxy-2- 
1 0 methoxycarbonyl-efhyl)-phenoxy]-propoxy} -biphenyM-carboxylic acid methyl ester 
(Step B) by standard hydrolysis procedure C (NaOH). ^H-MMR (MeOD, 300.15 
MHz): 

5 8.07 (d, 2H, >=8.5), 7.69 (d, 2H, 7=8.5), 7.63 (d, 2H, ^8.7), 7.06 (d, 2H, 7=8.7), 
6.91-6.88 (m, 2H), 6.78 (dd, 1H,>=8.1, 1.6), 4.25 (t, 2H, 7=6.3), 4.18 (t, 2H, 7=6.0), 
15 3.94 (dd, IH, 7=7.9, 4.4), 3.82 (s, 3H), 3.33 (s, 3H), 3.01 (dd, IH, 7=14.1. 4.4), 2.88 
(dd, IH, ^13.9, 7.7), 2.26 (qn, 2H, ^6.0). 
Example 260 

f2iS^-3-{4-[3-f4'-^giY-Butyl-biphenvl-4-vloxvVpropoxv1-2-methoxv-propio^^ 




20 SteoA 

3 -Bromo-propan- 1 -ol 



To a solution of 1,3-propanediol (5 g, 66 mmol) and benzene (132 mL) was added 
hydrobromic acid 48% (8 mL). The resulting mixture was heated at reflux for 20 
25 hours while trapping the water formed using a Dean-Stark water separator. The 

mixture was washed with 2N NaOH solution, 5% HCl, water and brine. The organic 
layer was dried (Na2S04) and evaporated under reduced pressure. ^H-NMR (CDCI3, 



5 
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300.15 MHz): 5 3.78 (2H, t, /= 6.0), 3.52 (2H, t, 6.0), 2.07 (2H, m). 



10 



StgpB 

3-r4-f3-Bromo-propoxvV2-metfaoxv-phenvl>2-methoxv-Dropiomc acid methyl ester 




3-(4-Hydroxy-2-methoxy-phmyl)-2-methoxy-propioiiic acid methyl ester (Example 
188, Step C) and 3-bromo-piopan-l-ol (Step A) were treated in the standard 
Kfitsimobu conditions B(DIAD/toluene) to afford the title compoimd. ^H-NMR 
(GDOs, 200.15 MHz): 5 7.01 (d, IH, 7= 8.3), 6.39 (m, 2H), 4.06 (t, 2H, ^ 5.9), 4.00- 
3.96 (m, IH), 3.78 (s, 3H), 3.67 (s, 3H), 3.57 (t, 2H, 6.4), 3.31 (s, 3H), 2.99 (dd, 
IH, > 13.7, 6.2), 2.91 (dd, IH,^ 13.7, 7.5), 2.34-2.22 (m, 2H). 



15 



20 



StepC 

f2iSl-3-/4-r3-f4'-fgrf-Butvl-biphenvl-4-vloxvVpropoxv1-2-methoxv-phen^^ 
mefeaxv-propionic add meth\d ester 
H3C CH3 

H3C 




3-[4-(3-BromQ-propoxy)-2-methoxy-phBiiyl]-2-methoxy-propiomc acid methyl ester 
(Stq) B) and 4*-^erf-butyl-biphenyi-4-ol (Example 221, Step A) were treated under 
Standard Procedure IL The enantiomers were separated by cbiral HPLC. The2iS' 
isomer was separated fiom tibe 1R isom^ by chiral HPLC (Chiralpack AD, Hexane 
0.05% TFA/DPA, 75^5, isocratic mode, 1 mL/min; RT = 7.70 min). *H-NMR 
(CaDQa, 200.15 MHz): 6 7.53-7.41 (m, 6H), 7.05-6.95 (m, 3H), 6.45-6.40 (m, 2H), 
4.21 (d, 2H, J5= 6.2), 4.14 (d, 2H, ^ 6.2), 4.05-3.98 (m, IH), 3.80 (s, 3H), 3.69 (s, 
3H), 3.33 (s, 3H), 3.01 (dd,lH,J£» 13.4, 6.2), 2.92 (dd, 1H,,^= 13.4, 7.5), 2.27 (qn. 
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2H.^6.2). 
StepD 

5 (2iS)-3-{4-[3-(4'-/erf-Bulyl-biphenyl-4-yloxy)-propoxy]-2-^ 
inefhoxy-propioiuc acid 

The title compound was prepared from (2»S)-3-{4-[3-{4*-/e?t-butyl-biphei5^1-4- 
yloxy)-propoxy]2-methoxy-phenyl}-2-2-methoxy-propionic acid methyl ester (Step 
Q by standard hydrolysis procedure C (NaOH). 'H-NMR (Acetone-ds, 300. 1 5 
1 0 MHz): 5 7.57 (d, 2H, •/=8.7), 7.53 (d, 2H, J=S.T), 7.45 (d, 2H, J=8.5), 1,06-1 m (m, 
3H). 6.55 (d, IH, J^2.0), 6.46 (dd, IH, J=8.3, 2,2), 4.26-4.17 (m. 4H), 3.96 (dd, IH, 
J^l.9, 5.7)3 3.81 (s, 3H). 3.26 (s, 3H), 2.25 (qn, 2H, ^.3), 1.33 (s, 9H). 

Example 261 

15 f2ig>-3-f4-(3-[4-f4-Hvdroxv-pheDOXvVphenoxvl-pTopoxv>-phenvl)-2-methDXv- 



propionic acid 




Step A 

20 f2S^-3-{4-r3-(tert-Btttvl-dimethvl-silanvloxvVpropoxv1-phenvU-2-methoxv* 
propionic acid ethvl ester 



TBDMSO 




A mixture of (2iS)-3-(4-hydroxy-phenyl)-2-mefhoxy propionic acid ethyl ester and 3- 
(tert-Butyl-dimethyl-silanyloxy)-pTopan-l-ol were treated under Mitsounobu 
25 coupling standard conditions B usii^ DIAD and toluene. 
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StepB 

/nC}\ 1 VA m TT-.J—^.. —A ^1 JIT <\ — Al • IS J L 




A solution of (2S)-3-{4-[3-(tert-Butyl-dimethyl-sflanylQxy)-propoxy^ 
5 meHioxy-prqpiomc acid ethyl ester was treated under Standard Procedure E for 
cleaveage protected alcohols to give the tide product 



StepC 

3-f4"f3-f4*-ftert-Butvl-dit Tifl*hYl>CTnaii vloxvVbiphenvl-4-^^ 
10 metfaoxv-propionic acid eflivl ester 




(25)-3-[4-(3-Hydroxy-propoxy)-phenyl)-2-methoxy-propionic acid ethyl ester and 
4'-(/er/-butyl-dimethyl-silanyloxy)-biph©tiyl-4-ol (Example 196, Step A) were 
treated under Mitsunobu procedure B (DIAD, toluene), to a£ford the title compound. 

15 

StepD 

(25^-3-(4-l3-r4-(4-Hvdroxv-phenoxvVphenoxv1-propoxv>-phenvlV2-methoxv^ 
propionic acid 

The title compound was prepared from 3-(4-{3-[4'-(tert-butyl-dimethyl-silanyloxy)- 
2 0 biphenyl-4-yloxy]-propoxy}-phenyl)-2-methoxy-propiomc acid ethyl ester (Step A) 
by standard hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 
7.15 (d, 2H, /=8.6), 6.92-6.74 (m, lOH), 4.15-4.09 (m, 4H), 3.98 (dd, IH, >=7.3, 
4.6), 3.39 (s, 3H), 3.09 (dd, IH, J^14.2, 4.6), 2.95 (dd, IH, ^=14.2, 7.3), 2.23 (qn, 
2H,J=5.9). 



25 
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Example 262 

f25^-2-Methoxv-3-(4--(3-f4-f2.233-tetiaflttoro-proT)oxvVphenox^^ 
propionic acid 




5 Step A 

4-f2.2.3.3-tetrafluoro-propoxvV 1 -benzvloxv-phenol 




To a solutioii of melbanesulfonic acid 2;2,3,3-tetra£luoro-propyl ester (obtained firom 
2)2,3y3-tet]:a£luoxopiopaiLol and methanesulfonyl chloride as described in ^Bxample 

1 0 268, Step A) (0.35 mmol, 74 mg) and 4-beiizyloxy-phenol (0. 1 75 nunol, 35 mg) in 
DMF (ImL) was added K2CO3, and the resulting mixture was stirred at lOCC for 20 
hours. Water was added and tiie aqueous layer was extracted twice with hexane and 
once with ethyl acetate. The combined organic layers were dried (Na2S04), filtered 
and evaporated. The crude was purified by chromatography on silica gel 

15 (hexane/efhyl acetate 4:1) to afford Ihe title compound. ^H-NMR(CDa3, 200.15 
MHz): 5 7.42-7.32 (m. 5H), 6.96-6.84 (m, 4H), 6.06 (tt, IH. 53.0, 5.1), 5.03 (s, 
2H), 4.29 (dt, 12.0, 1.6). 
StepB 

4-f2>2.3.3-Tetrafluoro-TOopoxvVphenol 



20 




4-(2,2,3,3-tetrafluoro-propoxy>benzyloxy-phenol (0.09 imnol, 28 mg) (Step A) was 
dissolved in MeOH (2 mL) and Pd(C) (40% weight, 10 mg) was added. The mixture 
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was stirred for 90 minutes under atmosphere (1 aim), and filtered tiirough a celite 
pad (EtOH). The filtrate was concentrated to give the title compound. ^H-NMR 
(CDCI3, 200.15 MHz): 5 6.85-6.75 (m, 4H), 6.05 (dt, ^ 53.2, 4.8), 4.28 (dt, 2H, J=- 
12.1,1.6). 

5 

StepC 

f2»S1-2-Metfaoxv-3-f4-f3-[4-f2,2J.3-tetrafluoro-propoxvVphenoxv|-propoxv>- 
phenvlVpropionic acid ethvl ester 




1 0 3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester (Example 

173, Step A) and 4-(2,2,3,3-tetrafluoro-propoxy)-phenol (Step B) were treated under 
ester K to afford the title compound. ^H-NMR (CDCI3, 200.1 5 MHz): 5 7. 13 (d, 2H, 
J= 8.6), 6.85-6.80 (m, 6H), 6.05 (dt, IH, J= 53.2, 5.1), 4.22-4.08 (m, 8H), 3.90 (dd, 
IH, J= 7.0, 5.6), 3.35 (s, 3H), 3.04-2.86 (m, 2H), 2.22 (qn, 2H, 6.2). 

15 

StepP 

(2iS^-2-Methoxv~3"f4~l3-[4-f2.2.33-tetrafluoro-propoxvVphenoxvVpropoxyV- 
phenvlVpropionic acid 

The title compound was prepared firom (2jS)-2-me11ioxy-3-(4-{3-[4-^2,2,3,3- 
20 tetrafluoro-propoxy)-phenoxy]-propoxy}-phenyl)-propionic acid ethyl ester (Step C) 
by standard hydrolysis procedure C (NaOH). *H-NMR (CDCI3, 200. 1 5 MHz): 5 
7,14 (d, 2H, J= 8.6), 6.84-6.79 (m, 6H), 6.04 (tt, IH, J= 53.0, 4.8), 4.27 (t, 2H, J= 
12.0), 4.09 (t, 4H, 5.9), 3.97-3.91 (m, IH), 3.34 (s, 3H), 3.1 1-2.87 (m, 2H), 2.20 
(qn,2H,^5.9). 

25 

Example 263 

f2iy)-2-Methoxv-3-f4-{3-f4-f3-methvl-butoxvVphenoxvVpropoxvl-phenvlVpropionic 
acid 
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Step A 

2^-3 ' f 4>r3>(4-benzvloxv-phenoxvVpropoxvl -phenvlV2-methoxv propionic acid 
ethvl ester 



5 




3-[4-(3-Bromo-propoxy)-3-methoxy-phenyl]-2-methoxy-propiomc acid methyl ester 
(Example 175, Step B) and 4-benzyloxy-phenol were treated under Mitsunobu 
standard conditions B to afford the title compound. *H-NMR (CDCI3, 200.15 MHz): 
5 7.44-7.30 (m, 5H), 7.13 (d, 2H, J- 8.6), 6.93-6.73 (m, 6H), 5.01 (s, 2H), 4.20-4.06 
10 (m, 6H), 3.90 (dd. IH, 7.0. 5.6), 3.35 (s, 3H). 3.00-2.93 (m, 2H). 2.22 (qn, 2H, /= 
6.2), 1.23 (t,3H,y- 7.2). 

StepB 

f2iS^>3- l4-r3-f 4-Hvdroxv-phenoxvVpropoxv')-phenvU-2-methoxv-propiomc acid 
15 ethvl ester 




The title compound was obtained following the hydrogenation procedure (Example 
261, Step B), starting fix)m (2iS)-3-{4-[3-(4-benzyloxy-phenoxy]-prop'oxy}-phenyl)- 
2-methoxy propionic acid efliyl ester. *H-NMR (CDCI3, 200.15 MHz): 5 7.13 (d, 
2 0 2H. /= 8.9), 6.84-6.71 (m, 6H), 4.23-4.06 (m, 6H), 3.91 (dd, IH, 7.3, 5.9), 3.35 
(s. 3H), 2.97-2.93 (m, 2H), 2.21 (qn, 2H. 7= 6.2), 1.23 (t, 3H, 7.3). 
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StepC 

1 — »— : — fc^= — I • y- m s f- 1 ri f-T ""J J ■ J ga^TTJTJ -J , 

propionic acid ethvl ester 




5 (2iS)-3 - {4-[3 -(4-Hydroxy-plienoxy)-propoxy]-phenyl} -2-mefhoxy-propiomc acid 
ethyl ester (Step A) was reacted under Mitsunobu procedure B (DIAD, toluene) with 
3-me1hyl-butanol to afford the title compound- ^H-NMR (CDCI3, 200.15 MHz): 5 
7.13 (d, 2H, J= 8.6), 6.85-6.81 (m, 6H), 4.18 (q, 4H, J= 7.0), 4.08 (d, 2H, 7= 5.9), 
3,96-3.87 (m, 3H), 3.35 (s, 3H), 2.97-2.93 (m, 2H), 2.22 (qn, 2H, J= 6.2), 1.86-1.60 
10 (m, 3H), 1.23 (t, 5H, J= 7.0), 0.95 (d, 6H, J= 6.4). 

StepD 

(2>y)-2-Metfaoxv-3-( 4- f 3-r4-(3-methvI-butGxvVphenoxv1-propoxv>-phenvlV 
pro pionic acid 

15 The title compound was prepared from (2jS)-2-meflioxy-3-(4-{3-[4-(3-methyl- 

butoxy)-phenoxy]-propoxy}-phenyl)-propiomc acid ethyl ester (Step B) by standard 
hydrolysis procedure C (NaOH). ^H-NMR (CDQa, 200.15 MHz): 5 7.12 (d, 2H, 
/=8.4), 6.84-6.80 (m, 6H), 4.09 (q, 4H, 6.2), 3.99-3.88 (m, 3H), 3.37 (s, 3H), 3.07 
(dd, IH, J= 14.3, 4.4), 2.93 (dd, IH, J- 14.3, 7.0), 2.19 (qn, 2H, 7- 6.2), 1.90-1.71 

2 0 (m, IH), 1.62 (q, 2H, 6.9), 0.93 (d, 6H, /= 6.6). 

Example 264 

f2iSV3-f4-f3-f4-Isobutoxv-phenoxv)-propoxv1-phenvU-2-methoxv-propionic acid 




2 5 (25)-(3- {4-[3-(4-Hydroxy-phenoxy)-propoxy]-phenyl}-2-methoxy-propiotiic acid 
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ethyl ester (Example 263, Stqp B) was coupled under the ester J with l-bromo-2- 
methylpropane to afford the title compound. ^H-NMR (CDCI3, 200.15 MHz): 5 7.14 
(d, 2H, 8.6), 6.86-6.82 (m, 6H), 4. 11 (q, 4H, J=6^). 3.98 (dd, IH, 7.3, 4.6), 
3.66 (d, 2H. y= 6.5), 3,40 (s, 3H), 3.10 (dd, IH, ^ 14.5, 4.6), 2.95 (dd, IH, 14.5, 
5 7.3), 2.21 (qn, 2H, J- 6.2), 2.11-1.98 (m, IH), 1.01 (d, 6H, J=- 6.7). 

Example 265 

(2«Sl-3- l4-r3-f4-Isopropoxv-phenoxv)-propoxv1>phenvU"2-methoxv-propionic acid 



1 0 The title compound was prepared from (25)-3- {4-[3-(4-hydroxy-phenoxy)-propoxy]- 
phenyl}-2-methoxy-propiomc add ethyl ester (Example 263, Step B) and 2- 
bromopropene following the procedure described for Example 264. ^H-NMR 
(CDQa, 200.15 MHz): 5 7.14 (d, 2H, J=- 8.3), 6,86-6.82 (m, 6H), 4.40 (qn, IH, J= 
5.9), 4.1 1 (q, 4H, 5.9), 3.98 (dd, IH, ^ 7.3, 4.6), 3.40 (s, 3H), 3.10 (dd, IH, ^= 

15 14.2, 4.3), 3.01-2.90 (dd, IH, 14.2, 7.2), 2.22 (qn, 2H, /= 5.9), 1.30 (d, 6H, /= 
6.2), 

Example 266 

20 * f2iyV3"H-r3-M-Ov^clohexv]me1faoxv-phenoxvVpropQXv1-phenvU-2-me&^ 



The title compound was prepared from (25)-3-{4-[3-(4-hydroxy-phenoxy)-propoxy]- 
phCTyl}-2-methoxy-piopiomG acid ethyl ester (Example 263, Step B) and 
2 5 (bromome&yl)cycloh6xane following ttie procedure described for Example 264. 




acid- 




OH 
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^H-NMR (CDQa, 200.15 MHz); 5 7.14 (d, 20, 8.6), 6.86-6.81 (m, 6H), 4.1 1 (q, 
4H. J= 6.2). 3.99 (dd. IH. J5= 7.3. 4.6). 3.70 fd, 2H. .M 6.2), 3.40 (s, 3Tn. 3.10 (dd, 
IH. J= 14.5, 4.6). 2.96 (dd, IH, J5= 14.2. 7.3), 2.23 (qn, 2H. 6.2), 1.88-1.67 (m. 
6H). 1.39-0.94 (m, 5H). 



10 



15 



Example 267 

f25^-2-Methoxv-3-{4-f3-f4-phenetvdoxv-phenoxv)-propoxv1-pheiivl}-pix)pionicacid 




O 'O' ^ ^CHj 

Hie title compound was prepared from (2i)-3-{4-[3-(4-hydroxy-phencxy)-propoxy]- 
phenyl}-2-methojQf-propionic add etl^rl ester (Example 263, Step B) and (1- 
bromoethyl)benzene following the procedure described for Example 264. 'H-NMR 
(CDCI3, 300.15 MHz): 6 7.32-7.26 (m, 5H), 7.14 (d, 2H,^ 8.5), 6.86-6.82 (m, 6H), 
4.15-4.08 (m, 6H), 4.00 (dd, IH, 6.9, 4.4), 3.41 (s, 3H), 3.14-3.05 (m, 3H), 2.97 
(dd, IH, J= 14.5, 6.9), 2.22 (qn, 2H, J= 6.1). 

Exan^le 268 

f25^-3-(4-l3-r4-(3-P iTnefhylar oino-propoxv)-plienoxvl-propoxvl-phCTvr)-2-methoxv- 
propionic acid 



OH 




H3C' 

o ^ o 

20 step A 

Methanesulfonic acid 3-dimelhvlamino-propvl ester 

HjC" 




3-Diniefhylaimno-l-propanoI (0.98 mmol, 0.12 mL) was dissolved in THF (2 mL). 



wo 02/100813 



PCT/US02/16950 



-338- 

Trietfaylamine (1 .47 mmol, 0.20 mL) was added, and the mixture was cooled at O^C. 
Mefhanesulfonyl chloride (1 .08 mmol, 0.08 mL) was added and the hafh removed 
Themixture was wanned to loom tenqieiature and stinred for 21^ Hexanes 
weie added and the precipitates were removed by filtration through celite (hexanes). 
5 The filtrate was concentrated to afford the title compomid. 'H-NMR (CDCI3, 

200.15 MHz): 5 4.29 (t, 2H, 6.4), 3.00 (s, 3H). 2.39 (t, 2H, 7.0), 2.22 (s, 6H), 
1.90 (qn,2H,/= 6.7). 

StepB 

10 f2iS^-3-(4-(3-r4-f3-Dimethvlamino-propoxvVphenoxv1-propoxv>-^ 
methoxv-propionic acid 

The title compoimd was prepared firom (2iS)-3-{4-[3-(4-hydroxy-phenoxy)-propoxy]- 
phenyI}-2-mettioxy-propionic acid ethyl ester (Example 263, Step B) and 
methanesulfonic acid 3-ditnethylamino*propyI ester (Step A) following the 
1 5 procedure described for Example 264. ^H-NMR (CDCI3, 200. 1 5 MHz): 5 7.14 (d, 
2H, J= 7.8), 6,83-6.77 (m, 6H), 4.10-4.04 (m, 5H), 3.95-3.89 (m, 4H). 3.37 (s, 3H), 
3.16-3.13 (m, 2H), 3.06-2.99 (m, 2H), 2.77 (s, 6H), 2.21-2.15 (m, 4H). 

Example 269 

20 (25^-3-l4-r3-f4-Caifaoxvmethoxv-phenoxvVDropoxv1-phenvn- 



acid 




Step A 

Methanesalfonvloxv-acetic acid eihvl ester 




Hie title compound was prepared following the procedure described for 
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mefhanesulfomc acid 3-dimethylaimno-propyl ester (Example 268, Step A) starting 

frmn ethvl fylvcnlnte. ^TT-MMT? rmn, 9.00 1 ^ M^'zi- X 4 7^ /^c OXTi AOn OVX E» 

^ ^, . — . — — , — 

7.3), 3.20 (s, 3H), 1.31 (t, 3H, > 7.3). 
5 StepB 

f2»Sl'3-{4-f3-/^4-Caiboxvmethoxv-phenoxvVpropoxv1-phenvn-2-methox^^ 
acid 




Tlie title compound was prepared from (2iS)-3-{4-[3-(4-hydroxy-phenoxy>propoxy]- 
1 0 phenyl} -2-methoxy-propionic acid ethyl ester (Example 263, Step B) and methane- 
sulfonyloxy-acetic acid efliyl ester (Step A) by following the procedure described for 
Example 264. ^H-NMR (MeOD, 200.15 MHz): 5 7.13 (d, 2H, 7= 8.6), 6.86-6.81 
(m, 6H), 4.57 (s, 2H), 4.15-4.06 (m, 4H), 3.91 (dd, IH, ^ 7.8, 4.8), 3,31 (s, 3H), 
2.99 (dd, IH, 14.2, 4.6), 2.85 (dd, IH, 14.2, 7.5), 2.17 (qn, 2H, ^ 6.2). 

15 

Example 270 

(2iSV3-/4- l3-[4-(lH-lDdol-5-vlVphenoxv>propoxv>-phenvl)-2-methoxy-^^ acid 
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(25)-3-[4-(3-Bromo-propoxy)-plieayl]-2-mefiioxy-piopiomc acid ethyl ester 
(Example 1 73, Step A) and 4-iodo-pheiiol were treated imd^ ester K (CS2CO3) to 
afford the tifle compound ^H-NMR (CDCU, 200.15 MHz): 5 7.54 (d, 2H, ^ 8.9), 
7.13 (d, 2H, M 8.6), 6.82 (d, 2H, 8.9), 6.68 (d, 2H, 9.1), 4.23-4.08 (m, 6H), 
5 3.90 (dd, IH, ^ 7.3, 5.9), 3.35 (s, 3H), 2.97-2,93 (m, 2H), 2.23 (qn, 2H, js= 6.2), 
1.23 (t,3H,^ 7.0). 

StepB 

f2S^-3-f4-l3-r4-flH-Ihdol-5-vlVphenoxv1-piopoxv>-phenvn-2-me&oxv-^ 
10 acid ethvl ester 




To a stirred mixture of (2iS)-3-{4-[3-(4-iodo-phenoxy)-propoxy]-phenyl}-2- 
methoxy-propionic acid ethyl ester (0.10 mmol, 50 mg) (Step A), 5-mdolyl-boromc 
acid (0.114 mmol, 18 mg) and powered cesium carbonate (0.23 mmol, 35 mg) in 

15 DME (0.5 mL) was added Pd(PPh3)4 (0.003 mmol, 4 mg). The mixture was flushed 
with nitrogen and maintained under nitrogen while being heated at reflux in a 100°C 
oil bath. Tlie mixture was stirred for 6 hours, and then cooled to room temperature 
and diluted with ethyl acetate and water. The organic layer was dried (Na2S04) and 
concentrated. The crude product was purified by chromatography on silica gel 

2 0 (CHzClz/EtOAc 96:4) to afford the title compound. ^H-NMR (CDCI3, 200. 1 5 

MHz): S 8.20 (broad s, IH), 7.80 (d, IH, 0.8), 7.56 (d, 3H, /= 8.9), 7.41 (d, 2H, 

L6), 7.23 (dd, IH, ^ 3.2, 2.4), 7.15 (d, 3H,^ 8.6), 6.99 (d, 2H, 7= 8.9), 6.85 (d, 
3H,y- 8.6), 6.60-6.58 (m, IH), 4.24-4.11 (m, 8H), 3.92 (dd, IH, J= 7.3, 5.9), 3.35 
(s, 4H), 2.98-2.94 (m. 3H), 2.28 (qn, 2H, /= 5,9), 1 .24 (t, 4H, /= 7.3). 

25 

StepC 

f2>S^-3-f4-l3-r4-flH-Indol-5-vlVphenoxvl-propoxv'V-phenvlV2-methoxv-proTO 
acid 
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The title compound was obtained ftom (2iy)-3-(4-{3-[4-(lH-indol-5-yl)-phenoxy]- 

1Wnnnvv\-T^liRn'«/lV9«iripflirtVTf_Tsrj>i^irrnto amtA ^flrt^A ocfai> fQi-a^ "DX Xs^v ^r>.'l^^t^ti^^ *X^^ 

A A -f^A ^ -f — J X X J V-*-*-^ *W*-,W»»AAA^ 

standard hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 8.17 
(broad s, IH), 7.80 (s. IH), 7.56 (d, 2H, 8.6), 7.42 (s, 2H), 7.24-7.21 (m, IH), 
5 7.15 (d, 2H, 8.6), 6.98 (d, 2H, ^ 8.6), 6.86 (d, 2H, 8.6), 6.59-6.59 (m, IH), 
4.23-4.13 (m, 4H), 3.98 (dd, IH, J= 7.3, 4.3), 3.39 (s, 3H), 3.10 (dd, IH, J=- 14.5, 
4.0), 2.95 (dd, lH,y= 14.5,7.3), 2.27 (qn, 2H,^ 6.2). 

Example 271 

10 f2»S^-2-Methoxv-3-f4-r3-(4-pvridin-3-vl-phenoxvVpropoxvl-phenvl>-^^ 




The title con:q)ound was prepared from (2iS)-3-{4-[3-(4-iodo-phenoxy)-propoxy]- 
pheayl}-2-methoxy-propiomc acid ethyl ester (Example 270, Step A) and 3-pyridyl 
boronic add by following the procedure described for Example 270 (Steps B and C). 
15 ^H-NMR (MeOD, 300.15 MHz): S 8.76 (s, IH), 8.46 (s, IH), 8.05 (d, IH, J£= 8.1), 
7.60 (d, 2H, 8.7), 7.49 (dd, IH, 7.7,4.8), 7.19 (d, 2H, J= 8.5), 7.09 (d, 2H, 
8.7), 6.85 (d, 2H, 8.5), 4.24 (t, 2H, ^ 6.1), 4.17 (t, 2H, ^ 6.3), 3.74 (dd, IH, >= 
8.7, 3.8), 3.27 (s, 3H), 2.97 (dd, IH, ^ 14.3, 3.8), 2,81 (dd, IH, 14.1, 8.5), 2.26 
(qn,2H,^6.0). 

20 

Example 272 

f25V2-MelfaQxv-3-f4-f3-f4-p vridin-4-vl-DhenoxvVpropoxvl-phen^ 




The title compound was prepared from (2iS)-3-{4-[3-(4-iodo-phenoxy)-propoxy]- 
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pheiiyl}*2-mefhoxy-piopioiiic acid ethyl ester (Example 270, Step A) and 4-pyridyl 
boronic acid by following the procedure described for Example 270 (Steps B and C). 
*H-NMR (CDCI3, 200.15 MHz); 8 8.67-8,65 (m, 2H), 8.16 (d, 2H, 6.6), 7.90 (d, 
2H. 8.8), 7.16-7.09 (m, 4H). 6.82 (d, 2H, J- 8.8), 4.26 (t, 2H, 6.2), 4.13 (t, 2H, 
5 6.2), 3.90 (dd, IH, 7.7, 4.8), 2.97 (dd, IH, ^ 14.3, 5.1), 2.83 (dd, IH, 14.3, 
7.7), 2.24 (qn,2H,J= 5.9). 

Example 273 

> f2iS^-2-Methoxv-3-l4-f 3-(4-quinoKn-8-vl-phenoxvVpTopoxv1-phenvU-momoni^ acid 



10 




The title compound was prepared from (2S)-3-{4-[3-(4-iodo-phenoxy)-piopoxy]- 
phenyl}-2-methoxy-propiomc add ethyl estar (Example 270, Step A) and 8- 
quinoline boronic acid by following the procedure described for Example 270 (Steps 
B and C). ^H-NMR (MeOD, 300.15 MHz): 5 8.82 (d. IH, 2.6), 8.39 (d, IH, 
15 8.1), 7.92 (d, IH, 7.9), 7.74-7.63 (m, 2H), 7.58-7.51 (m, 3H), 7.18 (d, 2H. 
8.5), 7.08 (d, 2H, 8.7), 6.88 (d, 2H, J« 8.7), 4.28 (t, 2H, 6.0), 4.20 (t, 2H. 
6.3), 3.90-3,80 (m. IH). 3.30 (s, 3H). 3.04-2.84 (m, 2H), 2.29 (qn, 2H, ^ 6.3). 

Example 274 

20 f2»S^-3-f4-f3-f4'-C^^ano-biphenvl*4-vloxv^-pn)poxvl-phenvU-2-methaxv-propi^ 




Step A 

(25)-3-{4-[3-(4'-Cyano-biphenyl-4-yloxy)-propoxy]-phenyl}-2-meth^ 
acid efhyl ester 
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(2iS)-3-[4-{3-Bromo-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester 
(Example 173, Step A) and 4'-hydroxy-4-biphenylcarbonitrile were treated under 
Mitsunobu standard conditions B (DIAD, toluene) to give the title compound. ^H- 
5 NMR (CDCI3, 200.15 MHz): 5 7.71-7.60 (m, 4H), 7.52 (d, 2H, 8.9), 7.14 (d, 2H, 
7= 8.9), 7.00 (d, 2H, J= 8.9), 6.83 (d, 2H, J= 8.6), 4.24-4.12 (m, 6H), 3.90 (dd, IH, 

7.3, 5.9), 3.34 (s, 3H), 2.97-2.93 (m, 2H), 2.27 (qn, 2H,^ 6.2), 1.23 (t, 3H, 
7.3). 

10 StepB 

f2iS^>3- l4-r3-(4' -Ch^ano-biphenvl-4-vloxvVpropoxv1-t>lienvlV-2-niethoxv-»propioTiic 
acid 

The title compound was prepared from (2iS)-3-{4-[3-(4'-cyano-biphenyl-4-yloxy)- 
propoxy]-phenyl}-2-methoxy-propionic acid ethyl ester (Step A) via the standard 
1 5 hydrolysis procedure C (NaOH). ^H-NMR (MeOD, 300. 1 5 MHz): 5 7.77 (s, 4H), 
7.64 (d, 2H, 8.7), 7.18 (d, 2H, J= 8.5), 7.07 (d, 2H, J= 8.7), 6.86 (d, 2H, J= 8.3), 
4.24 (t, 2H, 6.3), 4.17 (t, 2H, 6.3), 3.84-3.74 (m, IH), 3.03-2.81 (m, 2H), 2.26 
(qn,2H,J-6.0). 

20 Example 275 

(2iyV2>Methoxv-3-/4-f344'-riff^tetra2ol-5->vnbiphenvl-4-^vloxvl-p^ 
-propiordc acid 



wo 02/100813 



PCT/US02/16950 



-344- 

Step A 

f2g)-2-Mefhoxv-3-f4-/3-r4'--flif-tetia2ol-5-vnbiph^^ 
propiomc acid ethvl ester 




5 Azidotributyltin (0,72 mmol, 0.2 mL) was added to a solution of (25)-3- {4-[3-<4' - 
cyano-biphenyl-4-yloxy)-propoxy]-phenyl}-2-inetiioxy-"propionic acid ethyl ester 
(0.36 mmol, 0.17 g) (Example 274, Step A) in toluene (1 mL). The mixture was 
heated at 60°C for 48 hours. The mixture was allowed to reach room temperature 
and IN HCl was added. The mixture was heated at reflux for 24 additional hours. 

1 0 Upon cooling, water was added and the aqueous phase was extracted with ethyl 
acetate. The organic layer was dried (Na2S04), filtered and evaporated. The crude 
product was purified by chromatography on silica gel (hexanes/ethyl acetate/acetic 
acid 3:2: 10%) to afford the title product 'H-NMR (CDCI3, 200.15 MHz): 5 8.12 (d, 
2H, 8.3), 7.65 (d, 2H, M 8.6), 7.51 (d, 2H, 8.9), 7. 1 1 (d, 2H, y= 8.6), 6,95 (d, 

15 2H, 8.6), 6.79 (d, 2H, /= 8.6), 4.25^.06 (m, 7H), 3.97 (dd, IH, M 7.0, 5.4), 3.37 
(s, 3H), 2.99-2.96 (m, 2H), 2.22 (qn, 2H, J= 5.9), 1 .25 (t, 3H, 7.2). 

StepB 

f2^-2~Methoxv-3--f4>l3-r4^-riH--tetra2ol-5-vl^biphenvl-4-vloxv^ 

20 propionic acid 

The title compound was prepared firom (25)-2-mefhoxy-3-(4-{3-[4'-(l/?-tetrazol-5- 
yl)biphenyl-4-yloxy]-propoxy}-phenyl)-propionic acid ethyl ester (Step A) via the 
standard hydrolysis procedure C (NaOH). ^H-NMR (MeOD, 300.15 MHz): 5 8.09 
(d, 2H, y= 8.3), 7.70 (d. 2H, J= 8.3), 7.62 (d, 2H, 7= 8.7), 7.1 8 (d, 2H, 8.5), 7.05 

25 (d, 2H, y= 8.7), 6.86 (d, 2H, J= 8.7), 4.23 (t, 2H, J= 6.0), 4.17 (t, 2H, 6.1), 3.83 

(dd, IH, J= 8.3, 4.2), 3.36 (s, 3H), 2.99 (dd, IH, 7= 14.1, 4.0), 2.84 (dd, IH, 13.9, 
8.1), 2.26 (qn, 2H, /= 6.3). 
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Example 276 

f2iS^-3-f4- r3-f4-Imidazol-l-vl>phenoxvVpropoxv1-phenvl)-2-metfaoxv-pr^^ 



5 




3-[4-(3-Bronio-propoxy)-phenyl]-2-methoxy-propiomc acid ethyl ester (Example 
173, Step A) and 4-(iinidazoH-yl) phenol wctc treated under ester J to give the title 
compound. 'H-NMR (CDQa, 200.15 MHz): 6 8.1 1 (s, IH), 7J1-7.16 (m. 7H), 6.99 
(d, 2H, /= 8.9), 6.82 (d, 2H, 8.6), 4.19 (t 2H, 6.2), 4.12 (t, 2H, 7- 5.9), 3.95 
10 (dd, IH, J=- 7.3, 4.8), 3.39 (s, 3H), 3.08 (dd, lH,y= 14.4, 4.8), 2.96 (dd, IH, y= 14.2, 
7.6), 2.26 (qn,2H,/- 5.9). 

Example 277 

f2«y)-3-(4--f3-r4-n .3-Dioxo-l .3-dihvdro-isoindol-2-vn-phenoxvl-propoxv>-phenvlV2- 
15 methoxv-propionic acid 




The title compound was obtained from (25)-3-[4-(3-Bromo-propoxy)-phenyl]-2- 
melhoxy-propionic acid ethyl ester (Example 173, Step A) and N-(4-hydroxyphenyl) 
phtalimide by following liie procedure described for Example 276. ^H-NMR 
20 (CDCI3, 300.15 MHz): 5 7.97-7.92 (m, 2H), 7.81-7.77 (m, 2H), 7.32 (d, 2H, •/= 8,9), 

7.15 (d, 2H, J= 8.5), 7.02 (d, 2H, 7= 8.9), 6.85 (d, 2H, M 8.5), 4.20 (t, 2H, J= 6.0), 

4.16 (t, 2H, ^ 6.0), 3.99 (dd, IH, 7.3, 4.4), 3.41 (s, 3H), 3.11 (dd, IH,,^ 14.3, 
4.4), 2.97 (dd, IH, ^ 14.3, 7.1), 2.27 (qn, 2H, J= 6.0). 
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Example 278 

(2S)-3'(4' l3-r4-(4-Acetvl-piperazin-l -vlVphenoxv1"proDoxvl-phenvlV2-me1^^ 
propiopic acid 




5 The tMe compound was obtained from (2iS)-3-[4-(3-Biomo-propoxy)-plieiiyl]-2- 
mefhoxy-propionic acid ethyl ester (Example 173, Step A) and l-ace1yI-4-(4- 
hydioxyphen}d)pipeiazine by following the pioceduxe described for Example 276. 
^H-NMR (CDCI3, 300.15 MHz): S 7.14 (d, 2H, J= 8.5), 6.90-6.80 (m, 5H), 4.15-4.09 
(m, 3H), 3,98 (dd, IH, 7= 6.7, 4.9), 3,79-3.76 (m, 2H), 3.63-3.60 (m, 2H), 3.40 (s, 
10 3H), 3.11-2,93 (m, 6H), 2.14 (s, 3H). 

Example 279 

f2iy)-2-Methoxv-3- l4-r3-f4-piperazin-l -vl-phenoxvVpropoxv]-phenvll-propiomc acid 




15 Step A 

(2jS)-2-Methoxy-3 - {4-[3 -(4-pipeEazin- 1 -yl-phenoxy)-propoxy]-phenyl} -propionic 
acid ethyl ester 




3-[4-(3-Bromo-propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester (Example 
2 0 173, Step A) and l-(4-hydToxypbenyl)-pq)erazine were treated under ester K. to give 
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the title compounA ^H-NMR (CDQb, 200.15 MHz): 5 8.01 (s, IH), 7.13 (d, 2H, J=- 
8.6). 6.88-6.75 (m. 6H). 4.30 (t. 2H. 7= 6.4). 4.17 fq. 2H. 7.0). 4.02 (L 2H. 
5,9), 3.94-3.87 (m, IH), 3.64-3.60 (m, 4H), 3.34 (s, 3H), 2.98-2.96 (m, 4H), 2.18- 
2.04 (m, 2H), 1.23 (t, 3H, 7.3). 

5 

StepB 

(2>Sl-2-MethoxY-3-(4-[3-(4-piperazin-l-vl-phenoxvVpropQxy]-phenvlV 
acid 

The title compound was prepared from (2iS)-2-methLOxy-3-{4-[3-(4-pipera2in-l-yl- 
1 0 phenoxy)-propoxy]-plienyl}-propiomc acid ethyl ester (Step A) by standard 

hydrolysis procedure C (NaOH). ^H-NMR (MeOD, 300.15 MHz): 5 7,18 (d, 2H, ^ 
8.5), 6.89-6.83 (m, 4H), 6.72 (d, 2H, 7- 9.1), 4.30 (t, 2H, /= 6.3), 4.07 (t, 2H, /= 
6.1), 3.86-3.82 (m, IH), 3.62-3.59 (m, 4H), 3.36 (s, 3H), 3.07-2.83 (m, 6H), 2.12 
(qn,2H,y=6.3). 

15 

Example 280 

(2iS^-2-Methoxv-3-l4-r3-f4-morpholin-4-vl-phenoxvVpropoxv]-phenYn -propionic acid 




20 Step A 

f2>Sl-2-Methoxv-3-(4-f3-f4-morpholin-4-vI-phenoxvVpropoxvVphenvn-propionic 
acid ethvl ester 




A mixture of (2iS)-3-{4-[3-(4-iodo-phenoxy)-propoxy]-phenyl}-2-mefhoxy-propionic 



k.5 
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acid ethyl ester (1.03 mmol, 0.5 g), moipholine (1.24 nunol, 0.11 mL), Pd(0Ac)2 
(0,05 mmoU 12 mg), 2,2*-bis(diphenylphsphino)-l,r-binaphthyl (0.08 mmol, 48 
mg) and cesium carbonate (1 .45 mmol, 471 mg) in DMF (2 mL) was heated at 
1 10°C for 14 hours. The mixture was purified through a silica gel colimm 
5 (hexanes/ethyl acetate 7:3) to afford the title compound. ^H-NMR (CDCI3, 200.15 
MHz): 5 7.1 1 (d, 2H, 8.8), 6.85 (broad s, 2H), 6.80 (d, 4H, 8.8), 4.21-4.04 (m, 
6H), 3.91-3.80 (m, 5H), 3.32 (s, 3H), 3.10-2.95 (m, 4H), 2.94-2.91 (m, 2H), 2.20 
(qn, 2H, J= 5.9), 1.23 (t, 3H, 

10 StepB 

f2iS^-2-Metfaoxv-3-{4-r3-(4-moipholin-4-vl-T)henoxvVpropoxv')-phenvU-propioiiic 
acid 

The title compound was prepared from (2iS>2-methoxy-3-{4-[3-(4-morpholin-4-yl- 
phenoxy>propoxy]-phenyl}-propionic acid e&yl ester (Step A) by standard 
15 hydrolysis procedure C (NaOH). ^H-NMR (CDCI3, 200.15 MHz): 5 9.90 (s, IH), 
7.30 (d, 2H, J= 9.1), 7.10 (d, 2H, J= 8.4), 6.91 (d, 2H, >= 9.1), 6.75 (d, 2H, 8.8), 
4.18-3.90 (m, 9H), 3.43-3.33 (m, 7H), 3.02 (dd, IH, 14.3, 4.8), 2.90 (dd, IH, J=- 
14.3, 7.0), 2.18 (qn, 2H, J= 5.9). 

20 Example 281 

(2iS^-3-l4-[3-rBiphenyl-4-vloxvVpropoxvl-2-chloro-phenvU-2-ethoxv-propiomcacid 




CH3 

Step A 

3-l4-r3-fBiphenvl-4-vloxv)-propoxvl-2-chloro*phenvU-2-hvdroxv-propionic acid 
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Boron tribromide (0.03 mmol, 0.03 mL) was added to a solution of 3-{4-[3- 
(biphenyl-4-yloxy)-propoxy]-2-cUoro-phenyl}-2-melhoxy-propiom^ acid (0.06 
mmol, 25.5 mg) (Example 191) in CH2CI2 (0.4 mL) at -78°C. The mixture was 
5 wanned to temperature gradually and stirred for 12 hoiirs. The solvent was 
concentrated to dryness to afford flie title compound. ^H-NMR (CDCI3, 200.15 
MHz): 5 7.56-7.18 (m, 8H), 6.99-6.95 (m, 3H), 6.79-6.75 (m, IH), 4.58-4.42 (m, 
IH), 4.25-4.12 (m, 4H), 3,34-2.92 (m, 2H), 2.30-2.22 (m, 2H). 

10 StepB 

3-f4-r3-rBiphe nvl-4-vloxvVpropoxv1-2-chloro-phen^l-2-ethoxv-propionic acid 
Etiiyl iodide (0.6 mmol, 0.05 mL) was added to a solution of 3-{4-[3-(biphenyl-4- 
yloxy)-propoxy]-2-chloro-phenyl}-2-hydroxy-propionic acid (Step A) and A^O 
(0.09 mmol, 21 mg) m DMF (0.5 mL). The mixture was heated at 50°C for 24 

15 hours. The mixture was wanned to room temperature, and IN HCl was added until 
pH 3. The aqueous phase was extracted with ethyl acetate (3 x 10 mL). The 
combined organic layers were dried (Na2S04), filtered and ev^orated. The crude 
was purified by chromatography on silica gel (CH2CI2) to afiford the title compound. 
^H-NMR (CDCI3, 300.15 MHz): 5 7.56-7.51 (m, 4H), 7.44-7.39 (m, 2H), 7.30 (t, 

20 IH, ^ 7.3), 7.20 (d, IH, J= 8.5), 6.99 (d, 2H, 8.7), 6.95 (d, IH. 2.4). 6.77 (dd. 
IH, 8.5, 2.4), 4.21-4.13 (m, 5H), 3.64-3.54 (m, IH), 3.44-3,34 (m, IH), 3.29 (dd, 
IH,.^ 14.1, 4.2), 3.01 (dd, IH,..^ 14.1, 8,7), 2.28 (qn,2H,y= 6.0), 1.12(t,3H,>= 
6.9). 



25 Example 282 

3-f4-r3-f4-Be nzovl-phenoxvVpropoxv1-2-chloTo-phenvn-2-ethoxv-proDionic acid 
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CH3 



The title compound was piepared from 3-{4-[3-(4-benzoyl-phenoxy)-propoxy]-2- 
ddon>-phenyl}--2-m6thoxy-propioiiic acid (Example 193) by following the same 
piDcediire as in Example 281 (Steps A and B). *H-NMR (CDCI3, 300.15 MHz): 5 
5 7.82 (d, 2H, 8.7), 7.76 (d, 2H, 8.1), 7.61-7.55 (m, IH), 7.50-7.45 (m, 2H), 7.18 
, (d, IH, js= 8.5). 6.99-6.95 (m, 3H), 6.77 (dd, IH, 8.5, 2.4), 4.25 (t, 2H, 7= 5.9), 
4.17-4.14 (m, 3H), 3.61-3.38 (m, 2H), 3.29 (dd, IH, J= 14.1, 4.9), 3.02 (dd, IH, J= 
14.1, 8.1), 2.31 (qn, 2H, M 5.9), 1.14 (t, 3H, 7.1). 



10 EXAMPLE 283 

f2SV3-{4-f2-(biDhenvI-4-vloxvl-eflioxyl-phenvn-2-meHioxv-propionic acid 




Step 1: (2S)-3-(4-hydioxy-phenyl)-2-metfaoxy-piopiomc acid efliyl ester 



15 




The compound of (2S)-3-(4-hydioxy-phenyl)-2-methoxy-propioniG acid (5,1 mmol) 
was dissolved in 50 ml of ethanol and 0.3 ml (5.6 nmiol) of sulfuric add was added. 
The mixture was stirred at room temperature for 18 hours and &en concentrated. 
The mixture was diluted widi water (55 ml) and NaHCOa was added (310 mg, 3.7 
20 mmol). TUs mixture was extracted with elfayl acetate (4 X 20 mL), and the 

combined organic layers were dried (MgS04) and then concentiated to produce a 
yellow oil. ^H-NMR (CDCI3, 200.15 MHz): 7.07 (d, 2H, J=8.6), 6.72 (d. 2H. J=8.6), 
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5.42 (br s, IH), 4.18 (q, 2H, J=7.3), 3.92 (dd, IH, J=6.7, 5.9), 3.36 (s, 3H), 2.95 (d, 
Step2: (2S)-3-[4-(2-bromo-e1hoxy)-phenyl]-2-methoxy-propionic add eftyl ester 




O 

A mixtuie containing (2S)-3-(4-hydroxy-phenyl)-2-inethoxy-propioiuc acid ethyl 
ester obtained in Step 1 (0.223 mol, 50 mg), potassium carbonate (0.446 mol, 50 
mg), magnesium sulfite (jpowdered, 50 mg, 1 g/g), ethylene dibromide (3.35 mol, 
628 mg) and EtOH (25 mL) was heated at reflux (78-76''C) for 24 hours and cool to 

1 0 room temperature. Tie mixture was heated again to reflux (76. 5-77''C) and 2 mL of 
ethylene dibromide was added. The mixture was heated for another 12 hours at 
79.5-80*l°C and then cooled to room temperature and vacuum filtered. The filtrate 
was concentrated under vacuum, and the residue was purified by column 
chromatography (silica gel, hexanes/ethyl acetate 6:1, Rf 0.27) to produce a colorless 

IS ofl. MS (ES) for Ci4H,9Br04 [M+Naf : 353.0. 

Step 3: (2S)-3-{4-[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-methoxy-propiomc acid 




OH 

II 1 ■ 



A solution of biphenyl-4*ol (0.39 mmol, 68 mg) in 10 ml of DMF in was treated 
2 0 with (2S)-3-[4-(2-bromo-ethoxy>ph©tiyl]-2-meflioxy-propionic add ethyl esfer 

obtained in Step 2 (0.33 mmol, 100 mg) and cesium carbonate (0.66 mmol, 214 mg) 
in a round bottom flask. The reactants were filtered and washed with DMF several 
times and the solvent was evaporated under vacuo. The residue was reconstituted in 
a mixture of eflianol (20 ml) and NaOH (1 M) (8 ml), and then stinced at room 
25 temperature until Tlx; indicated the disappearance of starting material Etfaanolwas 
removed under vacuum, and the aqueous solution was diluted with 20 mL of brine 
and washed with dieflQrl ether (3 x 15 mL). The aqueous phase was acidified with 
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10 



15 



20 



IN HCl (pH 1-2) and extracted with ethyl acetate (3x15 mL). The organic layer 
was dried (MgS04) and concentrated under vacuum to yield the title compound. MS 
(ES) for C24H24O5 [M+Na]"": 415 A 

Example 284 

(2SV2-methoxv-3"f4-r3-f3-trifluoiomethvl-phenoxvVpropoxv1-phenvU-prQpionic 
acid 



Step 1: 3-bromo-propan-l-ol 

The compound of 1,3-propanodiol (10.26 g, 134.8 mmol) was dissolved in benzrae 
(150 mL), and HBr 48% (16.84 mL) was added. Tlie mixture was refluxed under 
aceotropic removal of water for 24 hours. The solvent was distilled at atmospheric 
pressure, and the residue was diluted with elher and (150 mL) and washed widi 
water (3 x 50) mL. The organic layer was dried over MgS04 and concentrated to 
afford a yellowish oil. *H-NMR (CDCI3 , 200.15 MHz): 3.80 (t 2H, J=6,4), 3.54 (^ 
2H, J=6.5), 2. 10 (qn, 2H, J=6.4). 

Step 2: (2S)-3-[4-(3-l>rQmo-propoxy)-phenyI]-2-metho?^-propionic acid ethyl ester 



A solution of triphenylphosphine (4.77 mmol, 1250 mg) in 50 mL of dry toluene was 
treated at 0**C with diisopropilazodicarboxylate (4.77 mmol, 964.5 mg) and stirred 
for about 20 minutes. A solution of (2S)-3-(4-hydToxy-phenyl)-2-meflioxy- 
propionic acid ethyl ester (Example 283, Step 1) (4.46 mmol, 1000 mg) and 3- 
bromo-propan-l-ol (4.77 mmol, 663 mg) in 10 mL of dry THF was added, and the 
mixture was stirred at room temperature overnight The mixture was concentrated to 
dryness under vacuum and purified by silica gel chromatogmphy (silica gel. 
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hexanesyethyl acetate 6:1). The fraction with Rf 0.4 corresponding to the coupled 

cnmnnimH was finniTiiTiftH nnH rrninftntrnf-ftH tn HrrmAce fin o^nrA o toII/jw njl 

(ES) for Ci5H2iBr04 [M+Naf : 367.2. 

Step 3: (2S)-2-niethoxy-3-{4-[3-(3-tiifluoroniethyl-phenoxy)-propoxy]-phenyl}- 
propionic acid 




The tilie compound was piepated from (2S)-3-[4-(3-hromo-ptopoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and 3-trifluoiomethyI- 
1 0 phenol via the same procedure used for the preparation of (2S)-3-{4-[2-(Bq}henyl-4- 
yloxy)-ethoxy]-phenyl}-2-metho;q^-propionic acid (Example 283, Step 3) to produce 
ayellov^solid. 

MS (ES) for C20H21F3O5 [M+NH4f : 421 A 

15 Exan^le 285 

f2SV2-methoxV"3-f4-f3-phcnoxV"propoxvVphenvl1-pn>pionicacid 




A solution of (2S)-3-[4-(3-hromo-propoxy)-phenyl]-2-methoxy-pi0pionic acid ethyl 
ester (Example 284, Stq> 2) (0.1 mmol, 32 mg) in 0.7 ml of DMF m a 16 x 100 mm 

2 0 tube was treated with phenol (0.15 nnnol, 15 mg), cesium carbonate (0.3 mmol, 95 
mg). The mixture was stirred at room temperature overnight, and the reactants were 
filtered and washed with DMF a several times. The solvent was evaporated under 
vacuum, and the residue was reconstituted in a mixture of etfaanol (2 ml) and NaOH 
(IM, 1 ml), which was stirred at room temperature until reaction was completed by 

2 5 HPLC-MS. Upon completion, HCl (IM) was added (pH=3) and the solvents were 
eliminated under vacuum. The residue was reconstituted in CH2CI2/H2O and filtered 
through a hidrofobic syringer. The organic layer was separated, concentrated and 
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purified by HPLC-MS to afford the title conrpound as a colorless oil. MS (ES) for 
C19H22OS [M-fNH4f : 348A 

Kcample 286 

5 f2SV3-l4-r3-ft)fphenvl-3-vloxvVpiopoxv1-phenvU-2-methoxv-propioiia^ acid 




The title compound was prepared from (2S)-3-[4-(3-broino-propoxy)-phenyl]-2- 
methoxy-propiomc acid ethyl ester (Example 284, Step 2) and biphenyl-3-ol via Ihe 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
1 0 propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a coloiless oil. 
MS (ES) for C25H26O5 [M+Naf: 429.4. 

Example 287 

f2SV2-methoxv>3>m3>f2-me1hvUbeazothia2Pl>S>vloxvVpropoxv] -phm^^ 
15 propionic acid 

The title compound was piepared from (2S)-3-[4-(3-bromo-propo>Qr)-phenyl]-2- 
methoxy-propionic acid elhyl ester (Example 284, Step 2) and 2-methyl- 
2 0 benzothiazol-S-ol via the same procedure used for the preparation of (2S)-2- 

me1faoxy-3-[4-(3-phenoxy-propoxy)-phen3d]-propionic acid (Example 285, Step 1), 

to produce a colorless oil. 

MS (ES) for C21H23NO5S [M+Hf : 402.4. 

25 
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Example 288 

(2S)-2-inefhoxv-3- f 4-r3-(3-moroholm-4 -vl-DhenoxvVt)iopoxv1-nhenvl V -tiTntn'onic 
acid 




5 The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid efliyl ester (Example 284, Step 2) and 3-Morpholin-4-yi- 
phenol via &e same procedure used for liie preparation of (2S)-2-meflioxy-3-[4-(3- 
phenoxy-propoxy>-phenyl]-propionic acid (Example 285, Step 1), to produce a 
colorless oil. 
10 MS (ES) for C23H29NO6 [M+H]"^: 416.4. 

Example 289 

f2SV2-me1faoxv-3-/4-r3-f5.6,7. 8-tetrahvdro-naphthalen-2-vloxvVpropox^^ 
propionic acid 




15 

The title compound was prepared from (2S)-3-[4-<3-bromo-propoxy)"phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and 5,6,7,8-tetrahydro- 
naphthal6n-2-ol via the same procedure used for the preparation of (2S)-3-{4-[2- 
(biphenyM-yloxy)-ethoxy]-phenyl}-2-melhoxy-propionic acid (Example 283, Step 
20 3), to produce a white solid. 

MS (ES) for C23H28O5 [M+Naf : 402.4. 

Exanq)le 290 

2-methoxv-3 - ^4-|"2-f4-phenoxv-phenoxv)-ethoxv>phenvU -propionic acid 

25 



4< 
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CMral 



The title compound was prepaced from (2S)-3-[4-(2-bromo-ethoxy)-phCTyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 4-phenoxy-phenol via 
the same procedure used for the preparation of (2S)-3-{4-[2-(bq)henyl-4'yloxy)- 
5 etho7Qr]-phenyl}-2-methoxy-propionic acid (Example 283, Step 3) to produce a 
white solid. 

MS (ES) for C24H24O6 [M+NHjf : 426.0. 
Bxaxnple 291 

10 3->f 3-f3-n>iphenvl-4-vloxvVpropoxv|-phenvl}-2"methoxv-proDiomc acid fisomor 1) 




Step 1: 3-(3-benzyloxy-phenyl)-3-hydTOxy-2-methoxy-propionic acid methyl ester 




Sodium trimethylsilylamide IM in THF (20.73 mL, 20.73 mmol) was added to a 2- 
1 5 neck round bottom flask under nitrogen The flask was placed in an acetone bath 
cooled to about -78°C. A solution of methyl 2-methoxyacetate (2.34 mL, 23.55 
mmol) and 3-benzyloxybenzaldehyde (4.0 g, 1 8.85 mmol) in dry THF (24 mL) was 
added dropwise via cannula over 10 minutes. The tnixtuxe was stirred at -78®C for 3 
hours. HPLC-MS showed the presence of starting aldehyde at this time. Additional 
2 0 lOmL of NaHDMS were added, and the mixture was stirred for another hour, and 
then HCl 3N (50 mL) was added to the mixture at -78°C. The bath was removed, 
and the mixture was extracted with diethyl ether (4 x 50 mL). The combined organic 
layers were dried over MgS04 and concentrated to afford an oil that was purified by 
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dnomatography (silica gel, hexanes/ethyl acetate 3:1). Rf. 0,13. (two isomers) 'H- 
NMR (CDCU . 200.15 MHz)! 7.45-7.22 (in, 12fn, 7.05-6 RO (tn S 07 (H dvr 
J=l.l), 4.93 (dd, 2H, J=ll,8, 5.9), 3.97 (d, IH, J=5.6), 3.89 (d, IH, J=5.4), 3.67 (s, 
3H), 3.65 (s, 3H), 3,40 (s, 3H), 3.37 (s, 3H), 2.92 (br s, IH), 2.83 (br s, IH). 

5 

Step 2; 3-(3-ben2yloxy-phenyl)-2-methoxy-aciyiic acid methyl ester 



The compounds of 3-(3-benzyloxy-pheiiyl)-3-hydroxy-2--meflioxy-propiomc acid 
methyl ester (Example 291, Step 1) (4.06 g, 12.84 mmol), triethylamine (7.15 mL, 
10 51.33 mmol) and 4-(N,N-dime1hylanmio)pyridine (0. 157 g, 1 .28 mmol) were 



**C under ice bath. Mesyl chloride (1 .093 mL, 14.1 mmol) was added dropwise via 
syringe, and the mixture was stirred at room temperature until no starting aldol is 
observed by HPLC-MS (4 days, 0.2 additional mL of MsCl were added each day). 
15 The mixture was diluted with 200 mL of diethyl ether, washed with HCl (IN, 3 x 40 
mL) and 40 mL of brine, and dried over MgS04. Concentration of the mixture 
afforded 3.96 g of a 2.5:1 mixture of the acrylate and a single isomer of the mesylate 
mtermediate which was directly used in the next Step. *H-NMR (€©03,200.15 
MHz): 7.46-726 (m, 8H), 6.99-6.93 (m, IH), 5.10 (s. 2H), 3.85 (s, 3H), 3.72 (s, 3H). 

20 

Step 3: 3-(3-l»enzyloxy-phenyl)-2-methoxy-propionic acid methyl ester 



A solution of 3-(3-benzyloxy-phenyl)-2-methoxy-acrylic acid methyl ester (Example 
291, Step 2) (3.96 g) in methanol (10 mL) was placed in a round bottom flask 




dissolved in dichloromethane (20 mL) in a round bottom flask and then cooled to 0 
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equipped with a reflux condenser. The mixture was cooled to 0°C and Mg turnings 
(6.45 g) were added. The mixture was initially stirred vigorously and dien fiuther 
stirred at room temperature for about an hoiu:. The solvent was evaporated under 
vacuum, and 100 mL of diethyl ether were added to the resulting solid HCl (3N, 
5 100 mL) was added and the solution was stirred for one minute. The organic layer 
was separated from &e slurry, and 100 mL of diethyl elher and HCl (3N, 100 mL) 
were added to the remaining slurry. The procedure was repeated until the entire 
solid was dissolved. The combined ethereal extracts were washed with brine and 
dried over 1^804. Concentration of the mixture oBforded a yellow oil wUch was 
10 about 90% pure by NMR. ^H-NMR (CDCI3, 200.15 MHz): 7.45-7.17 (m, 6H), 6.88- 



6.81 (m. 3H), 5.05 (s, 2H), 3.97 (dd, IH, J=7.3, 5.4), 3.72 (s, 3H), 3.34 (s. 3H), 3,00 
(d, IH, J=5.1), 2.99 (d. IH. J=7.8). 

Step 4: 3-(3-hydroxy-phenyl)-2-methoxy-propionic acid methyl ester 



The compounds of 3-(3-benzyloxy-phenyI)-2-methoxy-propionic acid methyl ester 
(Example 291 , Step 3) (3, 1 5 g, 1 0.49 imnol) and Pd 1 0% on activated carbon (0.558 
g, 0.524 mmol) were placed in a 250-ml round bottom flask equipped with a 
magnetic stirring bar. 100 mL of me&anol was added, and hydrogen was bubbled 
2 0 tinough the solution for 10 minutes. The flask was sealed with a rubber septum, and 
a balloon containing 250 mL of hydrogen was connected to tiie flask through a 
needle. The mixture was stirred at room temperature for 5 hours and then 
concentrated to dryness under vacuum. The residue was taken up in ethjd acetate 
and filtered through a pad of celite. Concentration of the mixture afforded an oil. 



25 ^H-NMR (CDCI3, 200.15 MHz): 7.15 (dt, IH, J=l.l, 7.0), 6.79-6,68 (m, 3H), 5.27 
(br s, IH), 3.98 (dd, IH. J=7.5, 5.6), 3.73 (s, 3H), 3.35 (s, 3H), 2.97 (d, IH, J-3.8), 
2.97 (d, 1H,J=9.1). 



15 
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Step 5: [l,3,2]dioxafhiane2;2-dioxide 




10 



15 



20 



Thionyl chloride (36 mL, 491 mmol) was added to a solution of 1,3-propanodiol (30 



1.5 hours and cooled to 0°C to evaporate the solvent under vacuum. The residue was 
dissolved in a mixture of CayCHaCN/HiO (2:2:3=500 mL) and cooled to O^'C. 
Rutfaraium trichloride trihydiate (0.556 g, 2.68 mmol) was added followed by 
addition of solid NaI04 (14,35 g, 197 mmol). The mixture was stirred at room 
temperature for 1 hour and Ihen H2O (1 L) was added. The aqueous phase was 
extracted with diethyl eiher (4 x 300 mL). The combined organic layers were 
washed with brine (2 x 100 mL), dried (MgS04), and filtered through a pad of silica 
gel to remove the mtfaenium salts. The solvent was evaporated, and hexanes (200 
mL) was added to the resulting oil. After cooling, a gray solid was precipitated, 
which was filtered and washed with hexanes. Reciystallization firom hexanes/ether 
yielded a white crystalline solid. 'H-NMR (200,15 MHz, CDCI3): d4.73 (t. 4H, 
J=5.6), 2.13 (qn, 2H, J==5.6). 

Step 6: 3-(biphenyl-4-yloxy)-propan-l-ol 



A solution of 4-phenylphenol (4.9 g, 29.0 mmol) and potassium tert-butoxide (3.64 
g, 30.3 mmol) in THF (100 mL) was sthred at room temperature for 30 minutes. 
The solution was cooled at O'^C and [l,3,2]dioxathiane 2,2-dioxide (Example 291, 
Step 5) (3.6 g, 26.34 mmol) in THF (25 mL) was added. The mixture was stirred at 
room temperature for 5 hours, and the solvent was removed under vacuum. The 
residue was dissolved m 6N HCl (15 mL) and heated at 100**C for 16 hours. The 
mixture was cooled to room temperature, and the aqueous phase was extracted with 
ethyl acetate (3 x 30 mL). The combined organic layers were washed with H2O (3 x 
25 mL) and brine (25 mL), dried (MgS04), filtered, and concentrated to produce a 



g, 394 mmol) in CCI4 (278 mL) via syringe. The mixture was heated at reflux for 
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white soUd. ^H-NMR (200.15 MHz, CDOa): d 1.51-1 A9 (m, 4H), lAS-131 (m, 
3H), 6.98 (dd, 2H, J=6.72, 2.14), 4.17 (t, 2H, J=5.9), 3.88 (q, 2H, J=5.9), 2,07 (qn, 
2H, J=5.9). 

5 Step 7: 4-(3-bromo-propoxy)-biphenyl 



Tripheny^hosphine (1.61 g, 6.14 mmol) was added to a solution of 3-(biphenyM 
yloxy)-propan-l-ol (Example 291, Step 6) (1.00 g, 4.38 nunol) and carbon 
tetrabromide (1.81 g, S.47 mmol) in CH2C12 (20 mL) at O^'C. The mfocture was 



ethyl acetate (50 mL). The organic layer was washed with H2O (3 x 50 mL) and 
brine (3 x 25 mL), and then dried (MgS04), filtered and concentrated. The orade 
product was purified by silica gel column chromatography (silica gel, hexanes/efliyl 
acetate, 9:1) to produce 4-(3-bromo-propoxy)-biphenyl. ^H-NMR (200.15 MHz, 
15 CDCI3): d 7.57-7.29 (m. 7H), 6.98 (dd, 2H. J=6.72, 1.88), 4.15 (t, 2H, J=5.92), 3.62 
(t, 2H, J-6.44), 2.34 (qn, 2H, J=5.92). 

Stq> 8: 3-{3-[3-(bipheivl-4-yloxy>propoxy]-phenyl}-2-methoxy-piopionic acid 
(Isomer 1) 



The title compound was prepared firom 4-(3-bromo*-propoxy)-biphenyl (Example 
291, Step 7) and 3-(3-hydroxy-phenyl)-2-methoxy-propionic acidme^l ester 
(Example 291, Step 4) (0.3 g, 1 .42 mmol) via the same procedure used for the 
preparation of (2S)-3-{4-[2-(biphenyl-4-yloxy)-eflioxy]-phenyl}-2-methoxy- 
2 5 propionic acid (Example 283, Step 3). The crude material was submitted to chiral 
HPLC separation to afford the single enantiomer of isomer 1 . *H-NMR (CDCI3, 
200.15 MHz): 7.57-7.17 (m, 7H), 6.99 (dd. 2H, J'=6,7, 2.2), 6.85-6.80 (m, 3H), 4.19 




Br 



10 



warmed to room tmperature and stirred for about an hour and then extracted with 



20 
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(dd, 4H, J=13.4, 6.4), 4.03 (dd, IH. J=7.3, 4.3), 3.40 (s, 3H), 0.14 (dd, IH, J=14.0, 
Example 292 

5 3-(3-r3-a>iphenvl-4-v loxvVDropoxYl-T>henvU-2-metboxv-prQpiomc acid fllsomer 2) 



The title compound was prepared from 4-(3-bromo-pn)poxy)-biphenyl (Example 
291, Step 7), and 3-<3-hydroxy-phenyl)-2-me1boxy-propiomc acid methyl ester 
(Example 291, Step 4) via the same procedure used for the preparation of (2S)-3-{4- 

1 0 [2-(biphenyl-4-yloxy)-e11ioxy]-phenyl}-2-methoxy-propiomc acid (Example 283, 
Step 3). The crude material was submitted to chiral HPLC separation to afford the 
single enantiomer of isomer 2. 'H-NMR (CDCI3, 200.15 MHz): 7.57-7.17 (m, 7H), 
6.99 (dd, 2H, J=6.7, 2.2), 6.85-6.80 (m, 3H), 4.19 (dd, 4H, J=13.4, 6.4), 4.03 (dd, 
IH, J=7.3, 4.3), 3.40 (s, 3H), .14 (dd, IH, J=14.0, 4.3), 2.98 (dd, IH, J=14.8. 7.5), 

15 2.28 (qn, 2H, J=5.9). 

Example 293 

QSV3"l4-r3-f2-cvano-pheno xvVmtn30xv1-DhCTvn-2>me1hoxv-proDiomc acid 



2 0 The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
medioxy-propionic acid ethyl ester (Example 284, Step 2) and 2-hydroxy- 



(3-phenoxy-propoxy)-phenyl]-propionic acid (Exanqjle 285, Step 1), to produce a 
colorless oil. 
25 MS (ES) for C20H21NO5 [M+NH4f : 373.4. 





benzonitrile via the same procedure used for the preparation of (2S)-2-metiioxy-3-[4- 
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10 



15 



Example 294 

f2SV2'-metfaoxV'-3-(4-r3-(2-methoxv>phenoxvVpTQpoxv1-phenvU-propiom^ acid 

Q 



The title compound was prepared firom (2S)-3-[4-(3-bromo-propo7cy>-phei]yl]-2- 
mefhoxy^opionic acid e&yl ester (Example 284, Step 2) and 2-methoxy-phenol via 



propoxy)-ph6ayI]-propiQmc acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C20H24O6 [M+NH4f : 378.4. 

Exanq>le 295 

f2SV2-{3-[4-f2-<;aifaoxv-2'methoxv-ethvlVphenoxvl-pTopoxv>-ben2»icacid 



The title compound was prepared from (2S)-3-[4-(3-bromo-pTopoxy)-phenyl]-2- 
metho>gr-propiomc acid efliyl ester (Example 284, Step 2) and 2-hydioxy-benzoic 
acid methyl ester via the same procedure used for the preparation of (2S)-2- 
medioxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propiomc acid (Example 285, Step 1), 
to produce a colorless oil. 
MS (ES) for C20H22O7 [M+H]"": 375.2. 

Bxanq>le 296 

f2SV3-f4-f3-f3--cvano-phenoxvVTgropoxv1-phenvU-2"methoxV"propionica 




the same procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-ph6noxy- 




o 
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The tide compound was prepared from (2S)-3-[4-(3-bromo-propoxy).pheiiyl]-2- 

rnftfliriw-ntrmirtnir* anAA MnA MfAt- rU-va-ny-^la OQA Q<(-o«-t a 

* A ^ V JC •» — / -^J 

benzonitrile via the same procedure used for the preparation of (2S)--2-methoxy-3-[4- 
(3-phenoxy-propoxy)-phenyl].propionic acid (Example 285, Step 1), to produce a 
5 colorless oil, 

MS (ES) forCioHziNOs [M+NH4f : 373.4. 

Example 297 

f2SV3-(4-f3-f3>dimeth vlainino-phenoxvVpropoxvl-phenvl>"2--methoxv-propiomc 
10 acid 




The tille compoimd was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
mefhoxy-propionic acid elhyl ester (Example 284, Step 2) and 3-dimefliylamino- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
15 ph0noxy-propoxy>pheiiyl]-propionic acid (Example 285. Step 1), to produce a 
colorless oiL 

MS (ES) for C21H27NO5 [M+Hf : 374.4. 
Example 298 

20 f2SV3- f 3-r4-^2-carboxv-2-methoxv-ethvlVphenoxv1"propoxv}-benzoic acid 




0 

The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl estra: (Example 284, Step 2) and 3-hydroxy-benzoic 
acid methyl ester via the same procedure used for the preparation of (2S)-2- 
2 5 xnethoxy-3-[4.(3.phenoxy-propoxy)-phenyl]-propiomc acid (Example 285, Step 1), 
to produce a colorless oil. 
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MS (BS) for C20H22O7 [M+Naf : 397.4. 



Example 299 

f2SV3- f4-r3-(mdan--S-vloxA0-propoxv1-phenvll-2-methoxv-prop^ acid 



5 




O 



CH3 



OH 



The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and indan-5-ol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-plienyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
10 MS (ES) for C22H2fi05 [M+Naf : 393.4. 

Example 300 

f2SV2-methoxv-3-l4-r3-rnaphthalen-2-vloxv^-propoxv1-phenvn-propionicacid 



15 The title compound was prepared from (2S)-3-[4-<3-bromo-propoxy)-phenyl]-2- 
meliioxy-propionic acid ethyl ester (Example 284, Step 2) and naphthaIen-2-ol via 
the same procedure used for the preparation of (2S)-2-me1hoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-pTopionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C23H24O5 [M+Naf : 403.4. 




20 



Example 301 

f2S V3- 14-f 3-f 1 H-indol-5-vloxvVpropox:vl-phenvll -2-metfaoxV'-propionic acid 
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The title compound was prepared from (2S)-3-[4-{3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic add ethyl eater (Rxamnlpi ?,84. Stftn 7) miH i TT-i'nrlnl-^-nl xna the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
pTopoxy).phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
5 MS (ES) for C21H23NO5 [M+H]^: 370.4. 

Example 302 

f 2S V2-methox v-3- 1 4-f 3-f quinolin-6-vloxvVpropoxv1-phenvl > -propionic acid 



1 0 The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2'- 
methoxy-propionic acid efliyl ester (Example 284, Step 2) and quinolin-6-ol via the 
same procedure used for the preparation of (2S)-2-me1hoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C22H23NO5 [M+H]"': 382.4. 

15 

Example 303 

f2SV2-metfioxv-3-{4-[3- f3-methoxv-phenoxvVpropoxv]-Dhenvl>-propionic acid 



The title compound was prepared from (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
2 0 methoxy-propionic acid ethyl ester (Example 284, Step 2) and S-methoxy-phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C20H24O6 [M+H]"': 361.4. 





25 Example 304 

f 2S V3- 1 4-f 3«r 3-fluorO"phenoxvVproDoxv1-phenvn-2-methoxv-propionic acid 
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CHg 



OH 



The title compound was prepared firom (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
meflioxy-propiomc acid ethyl ester (Example 284, Step 2) and 3-fluoro-phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
5 pTopoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) forCi9H2iF05 '[M+Naf : 371.4. 

Example 305 

f 2SV3- f 4-r3-f 2risoproDvl-DhenoxvVDropoxv1-phenvn -2-methoxv-propionic acid 



The title compound was prepared firom (2S)-3-[4-(3-bromo-propoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 284, Step 2) and 2-isopropyl-phenol 
via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
15 MS (ES) for C22H28O5 [M+l^]"": 390.4. 

Example 306 

f2SV2-methoxv-3-r4-r2>phenoxv-^thoxvVphenvl]-propiopic acid 



Tbe title compound was prepared jBcom (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and phenol via the same 




10 



20 




V 
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procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propioiiic acid (Example 285, Step 1), to produce a white solid. MS (ESI 
forCi8H2o05 [M+Naf: 339.3. 

Example 307 

f2SV3-f4 -r2-f2-cvano-phenoxv^-etiioxvVphenvl>-2-meihoxv-propionicacid 




The title compound was prepared ftom (2S)-3-[4-(2-bromo-efhoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-hydroxy- 
1 0 benzonitrile via the same procedure used for the preparation of (2S)-2-methoxy-3-[4- 
(3-phenoxy-propoxy)-pheiiyl]-propionic acid (Example 285, Step 1), to produce a 
colorless oil. 

MS (ES) for C19H19NO5 [M-H]": 340.3. 



15 Example 308 

f 2SV2-methox v-3- f 4-f2-f 2-methoxv-phenoxv^-ethoxv1-phenvU-propionic acid 




The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
meflioxy-propionic acid ethyl ester (Example 283, Step 2) and 2-methoxy-phenol via 
20 the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy>phenyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C19H22O6 [M+Naf; 369.4. 
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10 



15 



Example 309 

(2S)-3-{ 4'r2"fl3iphenvl-2-vloxvVethoxv1-phenvll '2'methoxv-prQpiQnic acid 



The title compound was prepared from (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Bxample 283, Step 2) and biphenyI-2-ol via the 



propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C24H24O5 [M+Naf: 415.4. 

Example 310 

aSV2-l2-r4-f2-carboxv-2-methoxv-ethvlVphenoxv1-e<hoxv Vbeiizoic^^^^ 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
melhoxy-piopiooic acid ethyl ester (Example 283, Step 2) and 2-hydroxy-benzoic 
acid methyl ester via the same procedure used for the pr^aration of (2S)-2- 
medioxy-3-[4-(3-phenoxy-piopoxy)-phenyl]-propiomc acid (Bxample 285, Step 1), 
to produce a colorless oiL MS (ES) for C19H20O7 ^+Na]^: 383,3, 

Example 311 

(2SV3-<4-f2-f2-isopioDvl-i3henoxv Wlhoxv1-phenvll--2-metfaoxv-propiomcacid 




same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-- 
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The title compound was prepared ftom (2S)-3-r4-('2-broino-ethoxv)-phenvll-2- 
mettoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-isopropyl-phenol 
via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-pTopionic acid (Example 285, Step 1), to produce a white solid, 
MS (BS) for C21H26O5 [M+Naf : 381.4, 

Exan9le312 

f2SV3-f4-f2-f3- cvaiio-phenoxvVethoxv1-phenvU-2-meflioxv-prDPionicacid 



.The title compound was prepared from (2S)-3-[4-.(2-brDmo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 3-hydroxy- 
benzonitrile via the same procedmre used for the preparation of (2S)-2-meflioxy-3-[4- 
(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
15 white solid. 

MS (ES) for C19H19NO5 [M-H]': 340.3. 

Example 313 

(2S)-3-l4-r2-(3-dimetfavlamino-phenoxvVeth oxvl-phenviU2-methoxv-p ropiomc 
20 acid 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
melhoxy-propionic acid ethyl ester (Example 283, Step 2) and 3-dimefliylamino- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 



10 





H3C 
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phenoxy-propoxy)-pheiQrl]-propicmic acid (Example 285, Step I), tso produce a 
yellow oil. 

MS (ES) for C21H26O5 [M+Hf: 360.4. 



10 



Example 3 14 

f 2S V3-f 4-r2-fbiplien\i-3-vloxvVethoxvl-phenvl} '■2-mefhoxv-OTopioiiic acid 




The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-plLenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and biphenyl-3-ol via the 
same procedure used for the preparation of (2S>2-methoxy-3-[4-(3-phenoxy- 
propo;qO"Pli^yy-propiomc acid (Example 285, Step 1), to produce a white solid 
MS (ES) for C24H24O5 [M-H]-; 391.4. 



Example 315 

15 f2SV3- f2-[4-(2-carboxv-2-methoxv-etfavlVphenoxvVetfaoxv> -benzoic acid 




Hie tide compound was prepared from (2S)-3-[4-(2-bromo-6tlioxy)-phenyl]--2- 
mefhoxy-prppionic acid ett^rl ester (Example 283, Step 2) and 3-hydro?Q^-beiizoic 
acid mefliyl' ester via the same procedure used for the preparation of (2S)-2- 
20 me1faoxy-3-[4-(3-phenoxy-propo^)-phenyl]-propionic acid OBxample 285, Step 1), 
to produce a white solid. 
MS (ES) for C19H20O7 [M-H]": 359.3. 



Exanxple 316 

25 f2SV3-l4«r2-findan-5-vloxvVethoxv1-phenvll-2-metfaoxv-proDionicacid 
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The title compound was prepared from (2S)-3-[4-(2-bTOTno-ethoxy)-phenyl]-2- 
meflioxy-propiomc acid efliyl ester (Example 283, Step 2) and indan-5-ol via the 
same procedure used for the preparation of (2S)-2.methoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl].propionic acid (Example 285, Step 1), to produce a colorless oiL 
MS (ES) for C21H24O5 [M-H]-: 355.3. 

Example 317 

(2S)-2-methoxv-3-/4-r2-r napht halen-2-vIoxvVethoxv1-phenvn-prop iQnift aciH 




10 

The title compound was prepared from (2S)-3-[4-(2-bromo-etiioxy)-phenyl]-2- 
meflioxy-propionic acid efhyl ester (Example 283, Step 2) and naphtiialen-2-ol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
15 MS (ES) for C22H22O5 [M+Naf : 389.3. 

Example 318 

(2SV2-Methoxv-3>f4-r2-fQuinolin-6-vloxvV ethoxv1--phenvn-Bro^ ^ acid 





20 The title compound was prepared from (2S)-3-[4-(2-bromo-e&oxy)-phenyl]-2- 

methoxy-propionic acid efliyl ester (Example 283, Step 2) and qainolin-6-ol via flie 
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15 



same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C21H21NO5 [M+H]'': 368.3. 

Exairq)le319 

f2SV2-Metfaoxv-3-l4-r2-f3-morpholin-4-vl-phenoxvVethoxv1-phenvl>'Propi 
acid 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)*pheayl]-2- 
meffaoxy-propionic acid efliyl est^ (Example 283> Step 2) and 3-morphoIin-4-yl- 
phenol via the same procedure used for Ifae preparation of (2S)-2-methoxy-3-[4-(3- 
phenoxy-propoxy)-phenyl]-propioiiic acid (Example 285, St^ 1), to produce a 
yellow oil. 

MS (ES) for C22H27NO6 [M+H]*^: 402 A 
Example 320 

f2SV2"methoxv-3-{4"f2-(2"methvl-henzothiazol-S-vloxv)-etfaoxvVphenvll- 
propionic acid 



The title compound was prepared firom (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionio acid ethyl ester (Example 283, Step 2) and 2-methyl- 
benzothiazol-5-oI via the same procedure used for the preparation of (2S)-2- 
methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic acid OE^cample 285, Step 1), 
to produce a yellow oil. 
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MS (ES) fox C20H21NO5S [M+H]'': 388.3. 
Example 321 

f2SV2-me tfaoxv-3-M-r2-f3-me&oxv-phenoxvVethoxv1-T)henvll>propioiiic acid 

cfairal 



The title compomid was prepared from (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2- 
methoxy-propiomc acid ethyl ester (Example 283, Step 2) and 3-methoxy-phenol via 
file same procedure used for fee preparation of {2S)-2-metiioxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic add (Example 285, Step 1), to produce a white solid. 
10 MS (ES) for C,9H2206 [M-Sy: 345.3. 

Example 322 

f2SV3-^4-r2-f3- fluoro-phenoxvVethoxvVphenvU-2-methoxv-propionicacid 



1 5 The title compound was prepared from (2S)-3-[4-{2-bromo-e1hoxy)-phenyl]-2- 

methoxy-propionic acid ethyl ester (Example 283, Step 2) and 3-fluoro.phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-t4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C18H19FO5 [M-H]': 333.3, 




CH 



5 



'3 




20 



Example 323 

2'-methoxv-3-r3-(3-phenoxv-propo xvVphenvl]>T>TOPionic acid fisomer l^ 
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Step 1: 3-[3-(3-bronio-propoxy)-phenyl]-2-methoxy-propioinc acid mefhyl ester 




The title compoimd was prepared from 3-bromo-propan-l-ol (Example 284, Step 1) 
5 and 3-(3-hydroxy-phen>d)-2-methoxy-propionic acid methyl ester (Example 291 , 
Step 4) via the same procedure used for the preparation of (2S)-3-[4-(3-bromo- 
propoxy)-phenyl]-2-methoxy-propionic acid ethyl ester (Example 284, Step 2), ^H- 
NMR (CDCI3, 200.15 MHz): 7.26-7.16 (m, IH), 6.80 (t, 3H, J=7.3), 4.09 (t, 2H, 
J=5.9), 3.97 (dd, IH, J»7.3, 5.4), 3.73 (s, 3H), 3.60 (t, 2H, J=6.4), 3.36 (s, 3H), 3.00 
10 (s, IH), 2.97 (d, IH, J«3.2), 2.31 (qn, 2H, J=6.2). 

Step 2: (Isomer-1) 2-methoxy-3-[3-(3-phenoxy-propoxy)-phenyl]-propionic acid 




The title compound was prepared jfrom 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
15 propionic acid methyl ester (Example 323, Step 1) and phenol via die same 

procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propiomc acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C19H22O5 [M+Naf : 3533. 

20 Example 324 

3-l3-f3-C2-cvano-phenoxvVpropoxvVphenvU-2"methoxv-propiomcacid (isomer H 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-naethoxy- 
25 propionic acid methyl ester (Example 323, Step 1) and 2-cianophenol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-piopoxy)- 
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phenyl]-propiomc add (Example 285, Step 1). The enatiomers were separated by 
chiial HPLC. MS (ES) for C20H21NO5 fM+Naf : 378.3. 

Example 325 

5 3-l3-f3-G'Cvano-phen oxv)-propoxvl-phenvn-2-methoxv-propionic acid (isomer n 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-cianophenol via the same 
10 procedure used for flie preparation of (2S>2-methoxy-3-.[4-(3-phenoxy-propoxy)- 
phenyl]-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C20H21NO5 psi+Naf : 378.3. 

Example 326 

15 2-methoxv>3-r3-(3-p henoxv-propoxvVphenvlVpropionic acid fisomer2^ 




The title compoimd was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-mefhoxy- 
propionic acid methyl ester (Example 323, Step 1) and phenol via the same 
2 0 procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-piopoxy). 
phenyl]-propiomc acid (Example 285, Step 1). The enantiomers were separated by 
chiral HPLC. 

MS (ES) for CiDHaaOs [M+Naf : 353.3. 
25 Bcample 327 

3-(3-r3-f2-cvano-phenoxvV propoxv>phenvn-2-methoxv-prQpiomc acid (isomer 2^ 
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Hie tide compound was prepared from 3-[3-(3-bromo-prppoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-cianophenol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy>- 
5 phenyl]-propionic acid (Exanq)le 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C20H21NO5 [M4Naf : 378.3 

Example 328 

3-l3-r3-f3-cvanO"PhenoxvVpiopoxvl-phenvll-2-metfaoxv-propiomc acid fisomer 2) 

10 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-cianophenol via the same 
procedure used for tiie preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
15 phenylj-propiomc acid (Example 285, Step 1). The enatiomers were separated by 
cMial HPLC. MS (ES) for C20H21NO5 [M+Na]"^: 378.3 

Example 329 

2-methoxv-3-f3-f3-f2-met hoxv-phenoxvVpropoxv1-phenvl>"Propionic acid (isomer 
20 11 




CH3 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-inethoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-methoxyphenol via the 
25 same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
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prDpoxy)-phenyl]-propiomc acid (Example 285, Step 1). The enatiomers were 
sq)ai:ated by chiral HPLC. MS (ES) for C20H24O6 FM+Nal"^: 383,4. 



Example 330 

5 2-metiioxv-3-(3-r3-f2«- me&oxv-phenoxvVpropoxvl-phenvU>propioiiic acid (isomer 
21 




CH3 



The title compound was prq)aied fixjm 3-[3-(3-bromo-pTopoxy)-phenyl]-2-xnethoxy- 
1 0 propionic acid methyl ester (Example 323, Step 1) and 2-mettioxyphenol via the 
same procedme used for flie preparation of (2S)-2-me1hoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H24O6 [M+Na]"*": 383.4, 

15 Example 331 

3-f 3-r3-^24sopropvl-phenox vVTHroix>xvlHjhenvU--2-methoxv-propiomc acid fisomer 

li 



25 




2 0 The title conqx)und was prepared from 3.[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-isopropylphenol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy. 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C22H28O5 [M+Na]*: 395.4. 



CH3 



Example 332 

3-|3-r3-f2-isopropvl-phenoxvVprQ poxv1-phenvn-2-methoxv-propionic acid (isomer 
21 
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15 



The titte compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid mefhyl ester (Example 323, Step 1) and 2-isoprop>4phenol via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1). The enatiomexs were 
separated by chiral HPLC. MS (ES) for C22H28O5 [M+Naf : 395.4. 

Exannple 333 

3-f3'f3>(2-<)arboxv--2-methoxv«ethvlVphenoxv')-propoxy}--benzoic acid (isomer D 

OH 



The title compound was prepared from 3'-[3-(3-bromo-propoxy)-phenyl]-2-ine1}ioxy- 
propionic acid methyl ester (Example 323» Step 1) and 3-hydroxybenzoic acid 
methyl ester via the same procedure used for the preparation of (2S)-2-methoxy-3- 
[4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1). The 
enatiomOTS w^e separated by chiral HPLC. MS (ES) for C20H22O7 [M+Na]^: 397.4. 

Example 334 

3*l3-r3-f2-carboxv-2-methoxv-ethvl'>-ph6noxv)-propoxvV-benzoic acid fisomer2'> 



The title compound was prepared from 3-[3-(3-hromo^pfropoxy)-phenyl]-2-miethoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-hydroxyblenzoic acid 
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mefliyl ester via the same procedure used for the preparation of (2S)-2-methoxy-3- 
[4-(3-phenoxy-pTopoxy)-pheTiyl]-pTTminTi^ nriH rRvatripi^ 285^ Ste^ l'^. The 
enatiomers were s^arated by chiral HPLC. MS (ES) for C20H22O7 [M+Na]"**: 397.4. 



5 Example 335 

2-methoxv~3-(3-r3-f3-meth Qxv-T)henoxvVpropoxvl-phenvn-propiomc acid (isomer 

11 




1 0 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-methoxyphenol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H24O6 [M+Na]*: 383.3. 

15 

Example 336 

2-me1faoxv-3-(3-r3-f3-me thoxv-phenoxvVpropoxvl-phenvU-prot)iomc acid (isomer 
21 




2 0 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 3-methoxyphenol via flie 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC, MS (ES) for C20H24O6 [M+Na]*: 383.3. 

25 

Example 337 
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2-methoxv-3-l3-r3-(naphthalen-2-vloxvVpropoxv1-Dhenvll-p roDiQm acid (isomer 
11 



The title compound was prepared from 3-[3"(3-bromo-pTopoxy)-phenyl]-2-methoxy- 
5 propionic acid methyl ester (Example 323, Step 1) and 2-naphthol via the same 
procedure used for the preparation of (2S)-2-melhoxy-3-[4-(3-phenoxy-propoxy)- 
phenyl]-propionic add (Example 285, Step 1). The enatiomers were separated by 
chiralHPLC. 

^H-NMR (COas, 200,15 MHz): 7.78-7.69 (m, 3H), 7.47-7.12 (m, 5H), 6.84-6.81 
10 (m, 3H). 4.28 (t, 2H, J=5.9), 4.19 (t, 2H, J=5.9), 4.02 (dd, IH, J=7.5, 4.0), 3.38 (s, 

3H), 3.13 (dd, IH, J-14.2, 4.3), 2.97 (dd, IH, J=14.2, 7.5), 2.33 (qn, 2H, J=6.2). MS 
(ES) for C23H24O5 [M+H]"^: 381.2. 

Example 338 

15 2-me1hoxy-3-{3-[3-(naphthalen-2-yloxy)-propoxy]-phenyl} -propionic acid (isomer 



The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid melhyl ester (Example 323, Step 1) and 2-naphthol via flie same 
2 0 procedure used for the preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy-propoxy)- 
phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiralHPLC- 

*H-NMR (CDQa, 200.15 MHz): 7.78-7.69 (m, 3H), 7.47-7.12 (m, 5H), 6.84-6.81 
(m, 3H), 4.28 (t, 2H, J=5.9), 4.19 (t, 2H, J-5,9), 4,02 (dd, IH, J=7.5, 4.0), 3.38 (s, 
25 3H), 3.13 (dd, IH, J=14.2, 4.3), 2.97 (dd, IH, J=14.2. 7.5), 2.33 (qn, 2H, J=6.2). 
MS (BS) for C23H24O5 [M+H]"': 381.2. 




2) 




wo 02/100813 PCT/US02/16950 

-381- 



Example 339 

2->me1faoxv-3-l3-r3-f2> metfavl-ben2othiazol-5-vloxvVpropoxvVDh^^^ 
acid (isomer 1) 



5 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-pheny]]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-methyl-benzothiazol-5-ol 
via the same procedm-e used for the preparation of (2S)-2-meflioxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-'pn)pionic acid (Example 285, Step 1). The enatiomers were 
10 separated by chiral HPLC. MS (BS) for C21H23NO5S [M+H]"*': 402.1. 

Example 340 

2-methoxv-3-f3-r3-(2-meth vl-benzothia2X3l-5-vloxvVr)ropoxv]-Dhenvll-prop 
acid (isomer 2) 



15 




The tifle compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-Tnethoxy- 
propionic acid methyl ester (Example 323, Step 1) and 2-metbyl-benzothiazol-5-oI 
via flie same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-plienoxy- 
propoxy)-phenyl]-propiomc acid (Example 285, Step 1). The enatiomers were 
20 separated by chiral HPLC. MS (ES) for C21H23NO5S [M+H]^: 402.1. 

Example 341 

3-f3>f3'f2-chloro-phenox vVpropoxv]>phenvU-2-methoxv-Dropionic acid (isomer 1> 

OH ? 



»• 
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Thfi tWe confound was prepared ftom 3-[3-(3-bromo-piopoxy)-phenyl]-2-me1hoxy- 
propionic acid mediyl ester (Example 323, Step 1) and 2-chloiopheiibl via the same 
procedure used for fbe prqparation of (2S)-2-metboxy-3-[4-(3-phenoxy-propoxy)- 
phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
5 chiral HPLC. 'H-NMR {CDdi, 200.15 MHz): 7.35 (dd, IH, J=8.1, 1.9), 7.24-7.16 
(m, 2H), 6.97-6.80 (m, 5H), 4.22 (t, 2H, J=5.9), 4.20 (t, 2H, J=5.9), 4.02 (dd. IH, 
J=7.3, 4.0), 3.39 (s, 3H), 3.13 (dd, IH, J=14.2, 3.8), 2.97 (dd, IH, J=14,0, 7.8), 2.30 
(qn, 2U, J=6.2). 

MS (ES) for CigHaiClOs [M+Naf : 387.2. 

10 

Bxaiiq>Ie 342 

3-f3-r3-f2-<Moro-phenaxvVproi)OXv1-phemr»-2-methoxv-|propiom^ acid fisomer 2^ 

The title compoimd was prepared from 3-[3-(3-bromo-pTopoxy)-phenyI]-2-methoxy- 
15 propiomc acid methyl est«r Example 323, Step 1) and 2-chlorophenol via the same 
procedure used for tiie prq>aration of (2S)-2-methoxy-3-[4-(3-plienoxy-propoxy)- 
phenylj-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. ^H-NMR (CDCI3. 200.15 MHz): 7.35 (dd. IH. J=8.1. 1.9), 7.24-7.16 
(m. 2H), 6.97-6.80 (m. 5H), 4.22 (t, 2H. J=^.9), 4.20 (t, 2H, J=5.9), 4.02 (dd. IH, 
20 J=7.3, 4.0), 3.39 (s, 3H), 3.13 (dd, IH, J=»14.2, 3.8). 2.97 (dd, IH, J=14.0, 7.8), 2.30 
(qn, 2H, 1=6.2). 

MS (ES) forCigHziClOs |M+Na]^- 387.2. 
Example 343 

25 3-l3-r3-f3.4-diniefhv1-nhenoxvVpropoxv1-phenvn- 2-meflioxv-propiOTiicacid 
fisomer D 
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The title compound was prepared from 3-[3-(3-bromo-propoxy>-phenyl]-2-methoxy- 
propionic acid metbyl ester (Example 323, Step 1) and 3,4-dimethylpliennl via fhPt 
same procedure used for Ifae preparation of (2S>2-methoxy-3-[4-(3-plienoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1), The enatiomers were 
5 separated by chiralHPLC. ^H-NMR(CDa3, 200.15 MHz): 7.18 (d. IH, J=7.5), 
7.02 (d, IH, J=8.3), 6.84-6.62 (m, 5H). 4.14 (t, 2H, J=6.4). 4.12 (t, 2H, J=5.9), 4.02 
(dd, IH, J-7.3, 4.0), 3.39 (s, 3H), 3.13 (dd, IH, J-14.2, 4.6), 2.97 (dd, IH, J=14.0, 
7.5), 2.23 (q. IH, J=6.2.1), 2.22 (s, 3H), 2.18 (s, 3H). MS (ES) for C21H26O5 
[M+Naf: 381.2. 

10 

Example 344 

3-(3-r3-0.4-dimethvKphenQ xvVpropoxv]>phenvl>>2>-meflioxv>-prQpionicacid 
(isomer 2) 

15 The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid me&yl ester (Example 323, Step 1) and 3,4-dimefliyIphenol via tiie 
same procedure tised for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
pn>po!xy)-pthenyl]-propionic add (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. 'H-NMR (CDCU. 200.15 MHz): 7.18 (d, IH, J=7.5), 

2 0 7.02 (d. IH, J=8.3), 6.84-6.62 (m. 5H), 4.14 (t, 2H, J=6.4), 4.12 (t, 2H, J=5.9), 4.02 
(dd, IH. J=7.3, 4.0). 3.39 (s. 3H). 3.13 (dd, IH, J=14.2, 4.6), 2.97 (dd, IH, J=14.0, 
7.5), 2.23 (q, IH. J=6.2.1). 2.22 (s, 3H), 2.18 (s, 3H). MS (ES) for C21H26O5 
[M+Naf: 381.2. 

I 

25 Example 345 

2-|3-r3-f2-carboxv-2-methoxv-e1hvn-phenQ xv1-raoPQxvl-benzQic acid (isomer n 

o 
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The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-mefhoxy- 
}iropiomc acid me&yl ester (BTcample 323, Step 1) and 2-1iydroxy-benzoic acid via 
Hie same procedure used for the preparation of (2S).-2-me1faoxy-3-[4-(3-phezi07^- 
propoxy)-plienyl]-propionic acid (Exdmple 285, Step 1). The CTatiomers were 
5 separated by chiral HPLC. MS (ES) for C20H22O7 [M+Hf : 375.2. 

Example 346 

2-f3-r3-f2-caifaoxv-2-methoxv-ethvlVphenoxv1-DroPOxv}--benzoic acid fisomer 2) 



15 




' * " HO. 

O 

1 0 The title compound was prepared fiom 3-[3-(3-bromo-propoxy)-phenyl]-2-metfaoxy- 
pxcpionic acid methyl ester (Example 323, Step 1) and 2-hydroxy-benzoic acid via 
the same procedure used for flie prepamtion of (2S>2-mefho>Qr-3-[4-(3-pli6noxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C20H22O7 [M+H]*: 375.2. 



Example 347 

3-(3-T3-fbinhenvl-3-vloxvVpiopoxv1-phenvU-2-metfaoxv-piopionic acid (isomer n 




The title compound was prepared jfrom 3-[3-(3-bromo-propoxy)-phenyI]-2-niethoxy- 
20 propionic acid methyl ester (Example 323, Step 1) and biplieayl-3-ol via the same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-<3-phenoxy'-propoxy)- 
phenyl]-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C25H26O5 [M+Naf: 429.2. 



25 



Example 348 

3-(3-[3-fbiphenvl-3~vloxv)"propoxvVphenvll-2-metfaoxv>propionic acid (isomer 2^ 
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The title compound was prepared from 3-[3-(3-bromo-propoxy)^henyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and biphenyl-3-ol via the same 
proceduie used for the preparation of (2S)-2-methoxy-3-[4-<3-pheno3cy-propoxy)- 
5 phenyl]-propionic acid (Ejcample 285, Step 1). The enatiomers were separated by 
cWral HPLC. MS (ES) for C25H26O5 [M+Naf : 429.2. 



Example 349 

2-methoyv-3-(3-r3-(qu3nolin-6-vloxvVproDQxvl-ph envU-PTODiQm^ acid (isomer 1^ 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid mefliyl ester (Exanqile 323, Step 1) and quinolin-6-ol via the same 
procedure used for die preparation of (2S)-2-meflioxy-3"[4-(3-phenoxy-propo3qr). 
15 phenyl]-propionic add (Example 285, Step 1). The enatiomers were separated by 
chiial HPLC. MS (ES) for Ca2H23N05 \M+Hf : 382.2. 

Exaniple 350 

2-mettioxv-3-l3-r3-fquinoli n>6-vloxvVproPOXv1-phenvU-propioin^ acid fisomer 2^ 

pH 



20 




The title compound was prepared from 3-[3-(3-bromo-propoxy)-phenyl]-2-methoxy- 
propionic acid methyl ester (Example 323, Step 1) and quinolin-6-ol via flie same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
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phenylj-prppionic acid (Example 285, Step 1). Tbe enatiomers were separated by 
chiral HPLC, MS (ES) for C22H23NOS [M+Hf: 382.2. 

Bcample 331 

5 3-l3-r2-f2-isoPK>iyylH3henoxvVe1faoxv1"phenvU-2-m acid (isomer 

2) 




Step 1: 3-[3-(2-bromo-ethoxy)-phenyl]-2-metiioxy-propiomc acid methyl ester 




1 0 The title compound was prepared from 3-(3-hydroxy-ph6nyl)-2-methoxy-propioiuc 
acid methyl ester (Example 291, Step 4) (4.76 mol, 1000 mg) via the same piocedmre 
used for the preparation of (2S)-3-[4-(2-hromo-ethoxy)-phenyl]-2-methoxy-, 
propionic acid ethyl ester (Example 283, Step 2). MS (ES) for C13H17B1O4 
[M+lSfflUf : 334.2. 

15 

Step 2: 3-{3-[2-(2-isopiopyl-phenoxy)-ethoxy]-phe]^l}-2-methoxy-propionic acid 
(isomer 2) 

?H 

HsC^ "CH3 

The title compound was prepared from 2-isopropyl-phenol and 3-[3-(2-bromo- 
2 0 eflioxy)-phen)d]-2-mefhoxy-propionic acid mefliyl ester (Example 351, Step 1) via 
the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-pheiioxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C21H26O5 [M-H]": 357.2. 
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Bxample 352 

2:ffletiioxv-3-(3-r2-f3-me1hoxY-i3henoxv'i-efhoxvl-Tihenv nniH A'catti^i- i\ 




The tifle compound was prepared from S-methoxy-phenol and 3-[3-(2-bromo- 
5 ethoxy)-phenyl]-2-mefhoxy-propionic acid methyl ester (Bxanrple 351, Step 1) via 
the same proceduie used for the preparation of (2S)-2-meflioxy-3-[4-(3-phenoxy- 
piopoxy)-phenyl]-prppibmc acid (Example 285, Step 1). The enatiomCTS were 
separated by chiral HPLC. MS (ES) fer C19H22O6 [M-H]": 345,1, 

10 Example 353 

3-|3-r2-f3-fluoro-phenoxv^-efliaxv1-phenvn-.2 -methoxv-Tm^ acid (isomer n 




The title compound was prepared from 3-fLuoro-phenol and 3-[3-(2-hromo-ethoxy)- 
phenyl]-2-metho^-propionic add methyl ester (Example 351, Step 1) via the same 
15 procedure used for the pr^aration of (2S)-2-meflioxy-3-[4-(3-phenoxy-propoxy)- 
phenylj-propionic add (Example 285, Step 1). The enatiomers were sqiarated by 
chiral HPLC. MS (ES) for C18H19FO5 [M-H]-: 333.1. 

Example 354 

20 2-me1faoxv^3-f3>r2-r5.6-7 .8-tetrahvdro^Daphthalep-2-vloxv1-elfaox^^ 
propionic add (isomer 1"^ 




The title compound was prepared from 5,6,7,8-tetrahydro-naphthaIen-2-ol and 3-[3- 
(2-bromo-etiio3Qf)-phenyl]-2-metiioxy-propionic acid methyl ester (Example 351, 
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Step 1) via the same procedure used for the pr^aration of (2S)-2-mefhoxy-3-[4-(3- 
phenoxy-propoxy)-phenyl]-propioiuc acid (Example 285, Step 1). The enatiomers 
were separated by chiral HPLC. MS (ES) for C22H26O5 [M-H]": 369.2. 



5 Example 355 

2-meflioxv-3-f3-'r2-f3--methoxv-phenoxv^-^thLOXv1-'Phenvl>-proDiomc acid (isomer 2) 




The title compound was prepared from 3-methoxy-phenol and 3-[3-(2-bromo- 
ethoxy)-phet^l]-2-meftoxy-propiomc acid methyl ester (Example 351, Stq> 1) via 
10 the same procedure used for liie preparation of (2S)-2*methoxy-3-[4-(3-phenoxy- 
propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers were 
separated by chiral HPLC. MS (ES) for C19H22O6 [M-H]": 345.1. 

Exanqile 356 

15 3-f 3-r2-f3-fluoro-phenoxvVethoxv]-phenvU-2-me1faoxv-OTopionic acid (isomer 2) 




The title compound was prepared firom 3-fluoro-phenol and 3-[3-(2-bromo-e1]ioxy)- 
phenyl]-2-methoxy-propiomc acid methyl ester (Example 351, Step 1) via flie same 
procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)- 
2 0 phenyl]-propionic acid (Example 285, Step 1). The enatiomers were separated by 
chiral HPLC. MS (ES) for C18H19FO5 [M-H]': 333.1. 



Example 357 

2-metfaoxv-3-l3>r2-f5.6.7.8-tetrahvdrD-naDh1faalen-2-vloxvVethQxv1-phenvl^ 
25 promonic acid fisomCT 2^ 
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The tifle compound was prepared from 5,6,7,8-tetrahydro-naph1iialen-2-ol and 3-[3- 
(2-bromo-ethoxy)-phenyl]-2-nie1hoxy-propionic add meffayl ester (Example 351, 
Step 1) via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
5 phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1). The enatiomers 
were separated by chiral HPLC. MS (ES) for C22H26O5 [M-H]': 369.2. 

Example 358 

f2S)-2-me1faoxv-3-l4-r2-f4-trifluoromethvl-p henoxvVethoxv1-phenvn-DroDionic 



Hie title compound was prepared from (2S)-3-[4-(2-bromo-efhoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 4-trifluoromethyl- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
15 phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white 
solid. 

MS (ES) for C19H19F3O5 [M+Naf : 407.2. 



10 acid 




20 



Example 359 

(2SV2-methoxv-3-f4-(2-f4^1-methvl^l >phenvl-ethvlVphenoxvl-ethoxvl-phenvlV 
propionic acid 
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The title compound was prepared from (2S)-3-[4-(2-bromo-etiioxy)-phenyl]-2- 
methoxy-propiordc acid ethyl ester (Example 283, Step 2) and 4-(l-mefhyl-l-phenyl- 
efliyl)-plienol via the same procedure used for the preparation of (2S)-2-methoxy-3- 
5 [4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
white solid. 

MS (ES) for C27H30O5 [M+Na]"": 457.2^ 
Example 360 

10 f2S V3- 1 4-r2-f4-benzvl-phenoxvVethoxv1-Dhenvn-2-methoxv-nrouiomc acid 




Ihe tMe compound was prepared from (2S>3-[4-(2-bromo-eflioxy>phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 4-benzyl-phenol via 
the same procedure used for fbe preparation of (2S)-2-mefhoxy-3-[4-(3-phenoxy- 
15 propoxy)-phenyl]-propiomc acid (Example 285» Step 1), to produce a white solid. 
MS (ES) for C25H26O5 [M+Naf : 429.3. 



20 



Example 361 

f2SV2-methoxv-3-l4-r2-r4-oxo-2-phe nvl-4H-chnjmen-7-vioxvWlfaoxv1-phenv^ 
propionic acid 
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The title compound was prepared &om (2S)-3-[4-(2-bromo-ethoxy)-plienyl]-2- 
metho3Qr.propiomc acid ethyl ester (Example 283, Step 2) and 7-hydroxy-2-phenyl- 
chromeii-4-one via flie same procedme used for the preparation of (2S)-2-niethoxy- 
5 3-[4-(3-phenoxy-pTopoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce ' 
a yellow solid. 

MS (ES) for C27H24O7 [M+Hf : 461 .3. 
Example 362 

10 f2SV3- (4-r2*f4Kyyclope ntvl-phenoxvVethoxvl-phenvn -2-melhoxv-prQt)iQmc acid 

OH 




The title compound was prepared jfrom (2S)-3-[4-(2-bromo-eflioxy)-pheiiyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and l-cyclopentyl-4- 
methoxy-benzene via the same procedure used for the preparation of (2S)-2- 
15 methoxy-3-[4-(3-phenoxy-pTopoxy)-phenyl]-pr<q)iomc acid (Exan^le 285, Step 1), 
to produce a white solid 
MS (ES) for C23H28O5 [M+Na]*: 407.3. 

Example 363 

20 f2SV3-l4-r2-f9H>fluoren-2-vloxvVe1 faoxvVphenvn-2-methoxv-T)rop^^ acid 
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O 




The tifle compound was prepared from (2S)-3-[4-(2-broino-e1hoxy)^henyl]-2- 
meflioxy-propionic acid elhyl ester (j&cample 283, Step 2) and 9H-fiuQren-2-ol via 
fhe same procedure used for flie preparation of (2S)-2-melJioxy-3-[4-(3-phenoxy- 
5 propoToO-phenylJ-propionic acid (Example 285, Step 1), to produce a white solid. 
MS (ES) for C25H24O5 [M+Naf : 427.3. 

Example 364 

f2SV3-l4-r2-f4-butvl-phenoxvWthoxvl-phen^l"2-metfaoxv-prQpionicacid 
QH 



The title compoimd was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 4-butyl-phenol via the 
same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy- 
propoxy)-phmyl]-propionic acid (Example 285, Step 1), to produce a white solid. 
15 MS (ES) for C22H28O5 [M+Naf: 395.3. 

Example 365 

f2S V3 - /4-r2-f 2 -fluoro-biphenvM-vloxv)-ethoxv1-phenvU '2'methoxv-propionic 
acid 



10 
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The title compoimd was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 

methoxv-nrnnin-nif. nr.iH ^»fVivl #*cfjar rRvQTTi-r»l<a Ofia c^^^ n\ j oi n .t a 

ol via the same procedure used for the preparation of (2S)-2-methoxy"3-[4-(3- 
phenoxy-propoxy>phenyl]-propiomc acid (Example 285, Step 1), to produce a white 
solid, 

MS (ES) for C24H23FO5 [M+Naf ; 433.3. 
Example 366 

(2S)-3-f4-|2-r4-f2.2-dimethvl-p roDionvlVphenoxv1-ethoxvl-phenvn-2-me1hoxv- 
propionic acid 




'3 



6 

The title compound was prepared from (2S)-3-[4-(2-bromo-eflioxy)-phenyl]-2- 
meflioxy-propiomc acid ethyl ester (Example 283, Step 2) and l-(4-hydroxy- 
phenyl)-2,2-dimethyl-propan-l-onel via flie same procedure used for flie preparation 
of (2S)-2-me1iioxy-3-[4-(3-phenoxy-propoxy)-pheiQrl].propiomc acid (Example 285, 
Step 1), to produce a colorless oil. MS (BS) for C23H28O6 [M+H]*: 401,4. 



Example 367 

3-(4-l2-r4-f2.2-dimethvl-propionvlaiTimn)-pli enoxvl-etho^^ 
propionic acid 




The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-pheayl]-2- 
mefhoxy-propionic acid ethyl ester (Example 283, Step 2) and N-(4-hydroxy- 
phenyl)-2,2-dimethyl-propionamide via the same procedure used for the preparation 
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of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)-phrayl]-prq)ioiiic acid (Example 285, 
Step 1), to produce a white solid MS (ES) for C23H29NO6 [M+H]*: 416.4. 



Example 368 

5 f 2SV3-f4- l2-|'4-f cvclopentanecarTwnvl-aioflinoVphenoxvl-etfaoxvl-pheavl^^^ 
meflioxv-propionic acid 

The title compomid was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propiomc acid etfayl ester (Example 283, Step 2) and 
1 0 cyclopentanecarboxylic acid (4-hydroxy-pheiiyi)-aiiude via flie same procedure used 
for the preparation of (2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic 
acid (Example 285, Step 1), to produce a white solid. MS (ES) for C24H29NO^ 
[M+Hf : 428.3. 




15 Example 369 

f2S>-3-r4^2- (4-f f fiiran-2-carbonvl >-flgmiTin]«. phenoxv> -etfioxvVphenvl]-2-methoxy' 
prppippic acid 

The tifle compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
2 0 methoxy-propionic acid ethyl ester (Example 283, Step 2) and fuian-2-carboxylic 
acid (4-hydroxy-phenyl)-amide via the same procedure used for the preparation of 
(2S)-2-methoxy-3-[4-(3-phenoxy-propoxy)-phenyl]-propionic acid (Example 285, 
Step 1), to produce a white solid. MS (ES) for C23H23NO7 [M+m"^: 426.3. 
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Example 370 

(2SV2-me1hoxv-3-f4>f 2-(4-rfpvridine-3-c arboiwlVamiD o1>T>benoxv\>ft^^ 
phenvn-Dropionic acid 




5 The title compound was prepared fixmi (2S>3-[4-(2-bromo-eflioxy)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester (Example 283, Step 2) and N-(4-hydroxy- 
phenyl)-nicotinamide via the same pioceduie used for the preparation of (2S)-2-. 
mefhoxy-3-[4-(3-phOTOxy-piopoxy)-phenyl]-propiomc acid (Example 285, Step 1), 
to produce a white solid. MS (ES) for C24H24N2O6 tM+H]+: 437.3. 

10 

Example 371 

(2S)-2--metfaoxv-3-l4-r2-f2-pvi Tolidin-l-vl-phenoxvVe1faoxv%ph 
acid 




15 Tie title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy>phenyl]-2. 
metfaoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-pyrrolidin-l -yl- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy--3-[4-(3-. 
phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a 
yellow oil. 

20 MS (ES) for C22H27NO5 [M+hT: 386.3. 
Example 372 

(2SV2-methoxv-3-^4>r2-(nvridin>2-vl QxvVetfao3cv1-phenvn^ 
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O 




The title compound was prepared from (2S)-3-[4-(2-bromo-e1hoxy)-phenyl]-2- 
mefhoxy-propionic acid ethyl ester (Example 283, Step 2) and yyridin-2-ol via the 
same procedure used for the preparation of (2S)-2-Mefhoxy-3-[4-(3-phenoxy- 
5 propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a colorless oil. 
MS (ES) for C17H19NO5 [M+Hf : 318.3. 

Example 373 

r2S V2-methoxv-3- f 4-f 2-f2"morpholin-4-vl-phenoxvVethoxv1"phenvU -propionic 



The title compound was prepared from (2S)-3-[4-(2-faromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester (Example 283, Step 2) and 2-morpholin-4-yl- 
phenol via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3* 
15 phenoxy-propoxy)-phenyl]-piopiomc acid (Kcample 285, Step 1), to produce a 
colorless oil. 



10 acid . 




MS (ES) for C22H27NO6 [M+H]'": 402.3. 



20 



Example 374 

QSV3-{4-r2"f4'"tert-butvl-biphenvl-4-vloxvWthoxvl-phenvl}-2-me1ho^^ 
acid 
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Chiral 




CH3 



The title compound was prepared from (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2- 
methoxy-propionic acid ethyl ester gSxample 283, Step 2) and 4*-.tert-butyl-biphenyl- 
4-0I via the same procedure used for the preparation of (2S)-2-methoxy-3-[4-(3- 
5 phenoxy-propoxy)-phenyl]-propionic acid (Example 285, Step 1), to produce a white 
solid 

MS (ES) for C28H32O5 [M-H]": 447.2. 
Example 375 

10 f2SV2-ethoxv-3>M-f2- r4-Dhenoxv-ohenoxvWthoxv1-phenvB-propiomcaci 



Step 1: 3-(4-benzyloxy-phenyl)-2-ethoxy-3-hydroxy-pTopianic acid efliji ester 



Hie title compound was preoared from 4-benzyloxybenzaldehyde, lithium 
15 diisopropylamide and ethyl 2-ethoxyacetate via flie same procedure used for die 

preparation of 3-(3-benzyloxy-phenyl)-3-hydroxy-2-.methoxy propionic acid methyl 
ester (Example 291, Step 1). MS (ES) for C2oH240$ [M+HzO-H]^: 327, [M+Naf: 
367.4. 




OH O 




20 Step 2: 3-(4-benzyloxy-phenyl)-2-ethoxy-acrylic acid ethyl ester 
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The title compound was piepaied from 3-(4-benzyloxy-phei]yl)-2-etiioxy-3-hydioxy- 
ptopionic acid ethyl ester (BKample 37S, Step 1) via the same proceduze used for the 
preparation of 3-(4-benz>ioxy-phBnyl)-2-ethoxy-acrylic acid methyl ester. 
5 MS (BS) for C20H22O4 [M+H]"*': 327.2. 

Step 3: 3-(4-benz>4oxy-pheEiyl)-2-etfaoxy-propionic acid meth^ ester 




The title compound was prepared from 3-(4-benzyloxy-phenyl)-2-ethoxy-acrylic 
10 acid ethyl ester (Example 375, Step 2) (3.3 gr, 10.12 mmol) via the same procedure 
used for the preparation of 3"(3-benzyloxy-phenyl)-2-me1hoxy-propionic acid methyl 
ester (Example 291 , Step 3) to produce an oil that was purified by chromatography 
(silica gel, hexanes/ethyl acetate 6:1) to produce two compounds: 3-(4-benzyloxy- 
phenyl)-propionic add methyl ester (1.5 gr, Rf aprox. 0.65) and the desired 
15 compound (1 .5 gr, Rf aprox. 0.2). 

MS (ES) for Cirfl2204 [M+NH4f : 332.3. 

Step 4: 2-ethoxy-3-<4-hydioxy-phenyl)-propionic acid methyl ester 




2 0 The title compound was prepared from 3-(4-benzyloxy-phenyl)-2-eflioxy-propionic 
acid methyl ester (Example 375, Step 3) via Ihe same procedure used for the 
preparation of 3-(3-hydroxy-phenyl>-2-methoxy-propionic acid methyl ester 
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(Example 291, Step 4) to produce a yellow oil. MS (ES) for C12H16O4 [M+H]"^: 
225.2, [M+Nfttf : 242.2. FM+Naf : 247.2. 

Step 5: 4-(2-bronio-etiioxy>phenoxyphenyl 



The title compound was prepared j&om 4.pheiioxy-plienol via the same procedure 
used for the preparation of (2S)-3-[4-(2.bromo-efhoxy)-pheiiyl]-2.meflioxy- 
propionic acid eth3d ester (Example 283, Step 2) to produce a white solid. 
MS (ES) for Ci4Hi3Br02 [M-H]': 291.0. 



Step 6: (2S)-2-ethoxy-3-{4-[2-(4-phenoxy-phenoxy)-ethoxy]-phenyl} -propionic 
acid 



The title compound was prepared from 2-ethoxy-3-(4-hydroxy-phenyl)-propionic 
15 acid method ester (Example 375, Step 4) and 4-(2-bromo-ethoxy)-phenoxyphenyI 

(Example 375, Step 5) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yloxy)-efhoxy]Tphenyl}-2-methoxy-propionic acid (Example 283, 
Step 3). The crude material was submitted to chiral HPLC separation to afford flie 
single enautiomer isomer 2. MS (ES) for C25H26O6 [M-H]-: 421.4. 

20 

Example 376 

f 2 R)-2- ethoxy-3- f 4-r2-f 4-phenoxv-phenQxvVethoxvVphenvn>prQpiomc acid 



5 




10 



o 




o 




OH 
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The title compound was prepared fimn 2-efhoxy-3-(4-hydioxy-phenyl)-propiomc 
acid melfayl ester (Example 375, Step 4) and 4-(2-biomo-ethoxy)"phenoxyplLeiiyl 
(Example 375, Step 5) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-methoxy-propionic acid Example 283, 
5 Step 3). ThecnideinaterialwassubtmttedtochiisdHPLCsepaiati 
single enantiomer isomer 1. MS (BS)'for C25H26O6 [M*-H]': 421.4. 

Example 377 

f2S)-3" l4-r2-ftiphenvl-4-vloxvVetfaoxv1-phenvn-2-prDDOXV-propionic acid 




The title compound wels prepared from biphenyl-4-ol via the same procedure used 
for the preparation of (2S)-3-[4-(2-bromo-ethoxy)-phenyl]-2-methoxy-propionic acid 
15 ethyl ester (Example 283, Step 2) to produce a white solid. MS (ES) for Ci4Hi3BrO 
[M-H]-; 279.1. 

Step 2: (2S)-3-(4-benzyloxy-phenyl)-2-hydroxy-propionic acid ethyl ester 




2 0 The title compound was prepared from (2S)-3-(4-benzyloxy-phenyl)-2-hydroxy- 

propionic acid via the same procedure used for the preparation of (2S)-3-(4-hydroxy- 
phenyl)-2-methoxy-propionic acid ethyl ester (Example 283, Step 1) to afford the 
product as a yellow oil. 'H-NMR (CDCI3, 200.15 MHz): 7.35-7.55 (m, 5H), 7.20 (d. 
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2H, J = 8.3), 6.79 ( d, 2H, J = 8.3), 4.99 (s, 2H), 4.41 (dd, IH, J= 6.5, 4.4), 4.19 (c, 
T = A 0^ 9 09 r9HH 9W T= Ifi.l . 4.4^. 1 .23 3H. .T= 6.Q\ 



Step 3: (2S)-3-(4-ben2yloxy-plienyl)-2-propoxy-propiomc acid ethyl ester 




Propyl iodide (41.6 mmol) was added at room tCTiperatuie to a solution of (2S)-3-(4- 
benzyloxy-plienyl)-2-hydroxy-propioiiic acid ethyl ester (Example 377, Step 2) (8.3 
mmol) and silver oxide (12.45 mmol) in 40 mL of DMF. The mixtuie was heated at 
50°C for 24 hours. After that the mixture was cooled to room temp^^re, 300 ml 

10 of ellQ^l acetate and 200 ml of water were added. The aqueous layer was separated 
and the organic layer were washed with brine (3 X 100 ml), and fhra dried over 
(MgS04), filtered and concentrated under vacumn. The crude was purified by 
chromatography (silica gel, hexanes/ethyl acetate 6: 1) to produce a yellow oil. 
'H-NMR (CDCI3. 200.15 MHz): 7.42-7.31 (m, 5 H), 7.17 (d. 2 H, J = 8.6 Hz), 6.90 

15 (d, 2 H, J « 8.6 Hz), 5.05 (s, 2 H), 4.17 (q, 2 H, J = 7.0 Hz), 3.97 (dd, 1 H. J = 7.0. 
6.2 Hz), 3.53 (dt, 1 H, J - 8.9. 6.4 Hz). 3.23 (dt, 1 H, J = 9.1, 6.7 Hz), 2.97 (d, 2 H, J 
= 6.7 Hz), 1.66-1 .48 (m, 2 H), 1.23 (t, 3 H, J = 7.3 Hz), 0.86 (t, 3 H, J = 7.5 Hz). 



Step 4: (2S)-3-(4-hydraxy-phCTyl)-2-propoxy-propiomc acid ethyl ester 



20 




The title compound was prepared firom (2S)-3-(4-ben:^loxy-phenyl)-2-propoxy- 
propionic acid ethyl ester (Example 377, Step 3) via the same procedure used for the 
preparation of 3-(3-hydroxy-phenyl)-2-metho}Qr-propiomc acid methyl ester 
(Example 291, Step 4) to produce a yellow oil. MS (ES) for C14H20O4 [M+H]*: 
25 253.1. 
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Step 5: (2S)-3-{4-[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-piopoxy-pro acid 




The title compound was prepared £rom 4-(2-bromo-ethoxy)-biphenyl (Example 377, 
Step 1) and (2S)-3-(4-liydroxy-phenyl)-2-propoxy-pTopiomc acid efhyl ester 
5 (Example 377, Step 4) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yloxy)-ethoxy]-phenyl}-2-meliioxy-propionic acid (Example 283, 
Step 3) to produce a white soKd. MS (ES) for C26H28O5 [M+H]^: 421.0, [M+MKUf: 
438.0, [M+Naf : 443.0, [M-H]-: 3239.2. 



10 Example 378 

3-l3-f3-fbiphenvl-4-vloxvVpropoxv1-phenvU-2-etfaoxv-propiomc acid (isomer 1) 




Step 1: 3-(3-benzyloxy-phenyl)-2-eflioxy-3-hydroxy-propiomc acid etiiyl ester 




15 The title compound was prepared fi-om 3-benzyloxy-benzaldehyde and ethyl 

ethoxyacetate via the same procedure used for flie preparation of 3-(3-benzyloxy- 
phenyl)-3-hydroxy-2-mettioxy-propionic acid methyl ester (Example 291, Step 1) to 
afford the title compoimd as a colorless oil. 



2 0 Step 2: 3-(3-benzyloxy"phenyl)-2-ethoxy-acrylic acid ethyl ester 
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CHg 



The title compound was prepared fix>ni 3-(3-ben2yloxy-phenyl)-2-etlioxy-3-hydroxy- 
propiordc acid ethyl ester (Example 378» Stq) 1) via the same procedure used for the 
preparation of 3-(3-ben2yloxy-phenyl)-2-methoxy-acrylic acid mefliyl ester 
5 (Example 291, Step 2) to afford the title compound as a colorless oil. 

Step 3: 3-(3-benzyloxy-phenyl)-2-ethoxy-propiomc acid methyl ester 




The title compound was prepared from 3-(3-ben2yloxy-phenyl>2-ethoxy-acrylic 
10 ' acid ethyl ester (Example 378, Step 2) via the same procedure used for flie 

preparation of 3-(3-benzyloxy-phenyl)-2-methoxy-propionic add methyl ester 
(Example 291, Step 3) to afford the title compound as a colorless oil. 

Step 4: 2-6thoxy-3-(3-hydroxy-phenyl)-propionic acid methyl ester 



15 




The title con:q)ound was prepared from 3-(3-benzyloxy-phenyl)-2-efhoxy-propioiiic 
acid meth)4 ester (Example 378, Step 3) via the same procedure used for the 
preparation of 3-(3-hydroxy-phenyl>2-methoxy-propionic acid methyl ester 
(Example 291, Step 4) to afford the title compoud as a yellow oil. MS (ES) for 
20 Ci2Hid04 P^+Hl"": 225.1. 
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Step 5: (3-{3-[3-(biphenyl-4-yloxy)-propoxy]-pheityl}-2-efhoxy-propiotucac^^ 
(isomer 1) 




The title compound was prepaied from 3-(biphmyl-4-yloxy)-propan-l-ol (Example 
5 291, Step 6) and 2-ethoxy-3-(3-hydroxy-phei^l)-propionic acid methyl ester 

(Example 378, Step 4) via the same procedure used for the preparation of (2S)-3-{4- 
[2-(biphenyl-4-yloxy)-etho3Qr]-phenyl}-2-me11ioxy-propionic add (Example 283, 
Step 3) to produce a white solid. The crude material was submitted to chiral BDPLC 
separation to afford the single enantiomer isomer L (ES) for C26H28O5 [M+NKi]"*": 
10 438.0, [M+Naf : 443.0. 

Example 379 

3-{3-f 3-fbiphenvi-4-vloxvVproi)OxVl-Dhenvn-2-ethoxv>propionic acid fisomer 2^ 




15 The title compound was prepared from 3-(biphenyl-4-yloxy)-propan-l -ol (Example 
291, Step 6) and 2-ethoxy-3-(3-hydroxy-phenyl)-propioiiic acid methyl ester 
(Example 378, Step 4) via the same proceduTe used for the prepaiatioB of (2S)-3-{4- 
[2-(b^henyl-4-yloxy)-ethoxy]-phenjd}-2-methoxy-propionic acid (Example 283, 
Step 3) to produce a white solid. The crude material was submitted to chiral HPLC 

2 0 separation to afford the single enantiomer isomer 2. MS (ES) for C26H28O5 
[M+NH4f : 438.0, [M+Naf : 443.0. 

Example 380 
Binding assay: 

25 DNA-dependent bmding was carried out using Scintillation Proximity Assay (SPA) 
technology. PPARyas wellasits heterodimeric partner SXRa were prepared using 
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a baculovirus expression system. A biotmylated complementaiy oligonucleotide 

dimlftTT TenTftRRTifiTior tVip. "himiaTi cnriRRnRiis PP"R Tftsnrmssft p.lftTnflTit war iigi»H fhr 

binding receptor dimer to Yttrium silicate streptavidin*coated SPA beads. The 5 '-3' 
strand had the sequence: ^ TAATGTAGGTAATAGTTCAATAGGTCAAAGG^* 
5 (SEQ ID NO: 1); biotin was bound to the first A at the 3 ' end of the complementary 
3'-5' strand. The PPARy labeled ligand was ^H-{s>3-{4-[3-(biphenyl-4-yloxy)- 
propoxy]-phenyl}-2-methoxy-propionic acid with specific activiy of 24 Ci/mmoL 
The binding assay was carried out on 96 well dishes. Per well, lOOng of 
oligonucleotide was preincubated with 3 \ig SPA beads in a binding buffer 

1 0 containing 1 0 mM HEPES pH 7.8, 80 mM KCl, 0.5 mM MgCU, 1 mM DTT, 0.5% 
CHAPS and 16.6 \xg bovine serum albumin for 30 minutes at room temperature. 
The mixture was then spim at 2000 rpm for 3 minutes to pellet the beads-oligo mix. 
The supernatant was removed, and the beads-oligo pellet was resuspended in the 
same binding buffer as above but also containing 14% glycerol, 5 jug sheared salmon 

15 sperm DNA and 2.5 fig of each receptor, PPARy and RXRa . A saturation binding 
assay was carried out using increasing amounts of **H-(s)-3-{4-[3-(biphenyl-4- 
yloxy)-propoxy]-phenyl}-2-methoxy-propionic acid in the reaction to obtain 0.39nM 
to 402nM of ^H-(s)-3-{4-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid. Non-specific binding was measured in the presence of 10 fxM of 

2 0 unlabeled (s)-3- {4-[3-(biphenyl-4-yloxy)-propoxy]-phenyl} -2-methoxy-propionic 
acid. A Kd value was calculated firom the saturation binding experiments after 
plotting specific binding versus concentration of labeled ligand. Competition 
binding reactions were carried in flie presence of 30,000 cpm of ^H-(s).3-{4-[3- 
(biphenyl-4-yloxy)-propoxy]-phenyI}-2-methoxy-propionic acid and 5nM to 10 |liM 

2 5 of competing compounds. The IC50 (nM) values for competing compounds were 

calculated after deduction of non-specific binding (measured in the presence of 
10|iM unlabeled ^H-(s)-3-{4-[3-(biphenyl-4-yloxy)-propoxy]-phenyl} -2-methoxy- 
propionic acid), and the data normalized to total binding (in the absence of any 
unlabeled compound). The ^H-(s)-3-{4-[3-(biphenyl-4-yloxy)-propoxy]-phenyl}-2- 

3 0 methoxy-propionic acid was effective in determining the binding affinity of PPAR 

subtypes in the range of 5nM to lOOOOnM. For example, PPAR compounds with 
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ICso values less fhan 500 vM were identified as ligands for PPAR gamma. 

Preparation of ^-fsV3-l4-r3-(bipheiivl-4-vloxv)"propoxv1-phenvn-2-methoxv- 
propionic acid 

5 




In a reaction vessel (s)-3-{4-[3-(4'-bromo-biphenyl-4-yloxy)-propoxy]-phOTyl}-2- 
methoxy-propionic acid (6.1 mg) was combined with 10% Pd/CaCOa (18.6 mg), 

1 0 DMF (0.5ml) and methanol (0.5 ml). Tbe mixture was stibrced under lOCi of tritium 
gas for about 4.5 hours. The catalyst was removed by filtration, and the labile 
activity was removed by repeated rotary evaporations with methanol. The final 
residue was dissolved in eHianoL The crude product was purified by reverse phase 
HPLC elutmg with a water/acetonitdle^TA gradient systrai. The major UV and 

1 5 radioactive peak was collected and rotary evaporated to dryness. The resulting 
residue was dissolved in ethanql O^eld: 102 mCi) 

Example 381 

Binding and Cotransfection Studies 
2 0 The in vitro potency of compounds in modulating PPARa and PPAR7 

receptors were determined by the procedures detailed below. DNA-dependent 
binding (ABCD binding) was carried out using Scintillation Proximity Assay (SPA) 
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technology with PPAR receptors. Tritium-labeled PPARa and PPARy agonists 
were used as radioligands for generating displacement curves and ICso values with 
compounds of the present invration. Cotransfection assays were carried out in CV-1 
cells. The reporter plasmid contained an acylCoA oxidase (AOX) PPRE and TK 
5 promoter upstream of the luciferase reporter cDNA. Appropriate PPARs and RXRa 
were constitutively expressed using plasmids containing the CMV promoter. Since 
for PPARa and PPARp/6, interference by endogenous PPARy in CV-1 cells is an 
issue, in order to eliminate such interference, a GAL4 chimeric system was used in 
which the DNA binding domain of tiie transfected PPAR is replaced by that of 

1 0 GAL4, and the GAL4 response element was utilized in place of the AOX PPRE. 

Cotransfection efficacy was determined relative to PPAR-isotope specific reference 
compoimds. E&cacies were determined by computer fit to a concentration-response 
curve, or in some cases at a single high concentration of agonist (10 |jiM). Typical 
range for concentration determination IC50 is in the range of 1 nM to 10 (iM. For 

1 5 binding or cotransfection studies with receptors other than PPARs, similar assays 
were carried out using appropriate ligands, receptors^ reporter constmcts for that 
particular receptor. 

These studies were carried out to evaluate the ability of compoimds of the 
present invention to bind to and/or activate various nuclear transcription fectors, 

2 0 particularly huPPARa ("hu" indicates "human") and huPPARy. These studies 
provided in-vitro data concerning efficacy and selectivity of compoimds of the 
present invention. Furthermore, binding and cotransfection data for compounds of 
the present invention were compared with corresponding data for marketed 
compounds that act on either huPP ARa or huPPARy. Binding and cotransfection 

2 5 data for representative compounds of the present invention were compared with 

corresponding data for reference compounds to determine the binding. 

The concentration of test compound required to effect 50% maximal 
activation of PPARa (ICsoa) and PPARy (ICstfy) was determiaed. Many of Ibe 
compounds of the present invention are selective agonists for PPARy or are co- 

3 0 agonists of PP ARo/PP ARy . 
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Evalttation of Triglyceride and C3iolesterol Levels in Huapn AT TraTiRgenic Mice 
Five to six week old male mice, transgenic for hnman apoAI [CS7B1/6- 
tgn(apoal)liub, Jackson Laboratoiy, Bar Haibor» ME] were housed five per cage 
(10''x20"x8" witti aspen chip bedding) with food (Purina SOOl) and water available 
5 at all times. After an accliniation period of 2 weeks, animals were individually 
identified by ear notches, weighed and assigned to groups based on body weight 
Beginning the following morning, mice were dosed daily by oral gavage for 7 days 
u^ng a 20 gauge, P/z" curved disposable feeding needle. Treatmrats were test 
compounds (30 mg^), a positive control (fimofibrate, 100 mg/kg) or vehicle [1% 

10 carboxymethylcellulose (wA^)/ 0.25% TweenSO (w/v); 0.2 ml/mouse]. Prior to 
termination on day 7, mice were weighed and dosed. Three hours after dosing, 
anunals were anesthetized by inhalation of isoflurane (2-4%) and blood obtained via 
cardiac puncture (0.7-1.0 ml). Whole blood was transferred to serum separator tubes 
(Vacutainer SST), chilled on ice and permitted to clot ' Serum was obtained after 

15 cmtrifugation at 4^C and fix>zen until analysis for triglycerides, total cholesterol, 
compoimd levels and serum lipoprotein profiled by fast protein liquid 
chromatography (FPLC) coupled to an inline detection system. After sacrifice by 
cervical dislocation, the liver, heart and q>ididymal fat pads were excised and 
weighed. 

2 0 The animals dosed with vehicle had average triglycerides values of about 60 

to 80 mg/dl, which were reduced by the positive control fenofibrate (33-58 mg/dl 
with a mean reduction of 37%). The animals dosed witii vehicle have average total 
serum cholesterol values of about 140 tol80 m^dl, which were increased by 
fenofibrate (about 190 to 280 mg/dl with a mean elevation of 41%). When subject 
25 to FPLC analysis, pooled sera firom vehicle-treated hu apoAI transgenic mice had a 
high-density lipoprotein cholesterol (HDLc) peak area which ranged fiom 47v-sec to 
62v-sec. Fenofibrate increased the amount of HDLc (68-96v-sec with a mean 
percent increase of 48%). Test compounds were evaluated in terms of percent 
increase in the area under the curve. Representative conripounds of the present 

3 0 invention were tested using the above method or substantially similar methods. 
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Evaluation of Glucose Levels in db/db Micg 

Five week old male diabetic (db/db) mice [C57BlKs/j-m +/+ Lepr(db), 
Jackson Laboratoiy, Bar Harbor, MB] or lean littennates (db+) were housed 6 per 
cage (10"x20**x8" with aspen chip bedding) with food (Purina 5015) and water 
5 available at all times. After an acclimation period of 2 weeks, animals were 
individually identified by ear notches, weigjied and bled via Ihe tail vein for 
determination of initial glucose levels. Blood was collected (100 pJ) jfrom unfasted 
animals by wrapping each mouse in a towel, cutting die tip of Ihe tail with a scalpel, 
and milking blood from the tail into a heparinized capillary tube balanced on the 
1 0 edge of the bmch. Sample was discharged into a heparinized miorotainer witii gel 
separator (VWR) and retained on ice. Plasma was obtained after centrifiigation at 
4°C and glucose was measured immediately. Remaining plasma was fiozen until the 
completion of flie e3q)eriment, and glucose and triglycerides were assayed in all 
samples. Animals were grouped based on initial glucose levels and body weights. 
15 Beginmng ihe following morning, mice were dosed daily by oral gavage for 7 days 
using a 20 gauge, 1 J4" curved disposable feedmg needle. Treatments were test 
compounds (30 mg/kg), a positive control agent (30 mg/kg) or vehicle [1% 
carboxymeftylcellulose (w/v)/0.25% TweenSO (w/v); 0.3 ml/mouse]. On day 7, 
mice were weighed and bled (tail vem) fer about 3 hours after dosing. Twenty-four 
2 0 hours after the 7* dose (i.e., day 8), ammals were bled again (tail vem). Samples 

obtamed from conscious ammals on days 0, 7 and 8 were assayed for glucose. After 
24 hour bleed, animals were weighed and dosed for the final tune. Three hours after 
dosing on day 8, animals were anesthetized by inhalation of isoflurane. and blood 
obtained was via cardiac puncture (0.5-0.7 nd). Whole blood was transferred to 
2 5 serum separator tubes, chilled on ice and permitted to clot. S&nxm was obtained 
after centrifiigation at 4**C and frozen until analysis fiir compound levels. After 
sacrifice by cervical dislocation, the liver, heart and epididymal fet pads were 
excised and weighed. 

The animals dosed with vehicle had average triglycerides values of about 170 
30 to 230 mg/dl, which were reduced by tiie positive PPARy control (about 70 to 120 
mg/dl with a mean reduction of 50%). Male db/db mice are hyperglycemic (average 
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glucose of about 680 to 730 mg/dl on the 7^ day of treatment), while lean animals 
have average glucose levels between about 190 and 230 mg/dl. Treatment with the 
positive control agent reduced glucose significantly (about 350 to 550 mg/dl wifli a 
mean decrease towards normalization of 56%). 
5 Glucose was measured colorimetrically by using commercially purchased 

reagents (Sigma #315-500). According to the manufacturers, the procedures were 
modified firom published work (McGowan et al. Clin Chem^ 20:470-5 (1974) and 
Keston, A. Specific colorimetric enzymatic analytical reagents for glucose. Abstract 
of papers 129th Meeting ACS, 31C (1956).); and depend on the release of a mole of 

1 0 bydrogen peroxide for each mole of analyte coupled with a color reaction first 

described by Trinder (Trinder, P. Ann Clin Biochem, 6:24 (1969)). The absorbance 
of the dye produced was linearly related to the analyte in the sample. The assays was 
. further modified for use in a 96 well format Standards (Sigma #339-1 1, Sigma #16- 
1 1 , and Sigma #CC0534 for glucose, triglycerides and total cholesterol, 

15 respectivel)0> quality control plasma (Sigma # A2034), and samples (2 or 5 jiil/well) 
were measured in diq)licate using 200 fjl of reagent An additional aliquot of 
sample, pipetted to a third well and diluted in 200 )il water, provided a blank for 
each specimen. Plates were incubated at room tenq)eratm:e (18, 1 S, and 10 nunutes 
for glucose, triglycerides and total diolesteiol, respectively) on a plate shaker and 

20 absorbance read at 500 nm (glucose and total cholest^ol) or 540 run (triglycerides) . 
on a plate reader. Sample absorbance was compared to a standard curve (100-800, 
10-500, and 100-400 mg/dl for glucose, triglycerides and total cholesterol, 
respectively). Values for die quality control sample were consistently within tiie 
expected range and the coefficient of variation for samples is below 10%. All 

2 5 samples from an ^cperiment were assayed at the sanie time to minimize inter-assay 

variability. 

Serum lipoproteins were separated and cholesterol was quantitated with an 
in-line detection system. Sample was applied to a Superose® 6 HR 10/30 size 
exclusion colimm (Amersham Pharmacia Biotech) and eluted wifli phosphate 

3 0 buffered saline-EDTA at 0.5 ml/min. Cholesterol reagent (Roche Diagnostics 

Chol/HP 704036) at 0.16 ml/min was mixed with the column effluent throug;h a T- 
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connection, and the mixtuie was passed through a 15 m x 0.5 mm id knitted tubing 
reactor immersed in a 37**C water bath. Hie colored product produced in the 
presence of cholesterol was monitored in flie flow stream at 505 nm, and the analog 
voltage fiom the monitor was converted to a digital signal for collection and 
5 anal>^s. The change in voltage corresponding to change in cholesterol 

concentration was plotted against time, and the area under the curve corresponding 
to file elution of VLDL, UDL and HDL was calculated (Perldn Elmer Turbochrome 
software). 



While this invention has been particularly shown and described with 
references to preferred embodiments thereof it will be understood by those skilled in 
the art that various changes in form and details may be made therein without departing 
from the scope of the invention encompassed by the appended claims. 
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CLAIMS 



What is claimed is: 



L 



A compound repiesented by the following stmctaral formula: 




A— R1 



10 



15 



20 



or phannaceutically acceptable ^ts, hydrates, stereoisomers and solvates 
thereof, wh^ein: 

Ar is a substituted or unsubstituted aromatic group; 

Q is a covalent bond, -CH2-, -CH2CH2-, -CH2CH2CH2- or 
-CH2CH2CH2CH2-; 

W is a substituted or unsubstituted alkylene group two to ten atoms in 
length or a substituted or unsubstituted heteroalkylene group, wherein the 
heteroalkylene group is an alkylene group firom two to ten atoms in length in 
which one or more methylene groups have been replaced with a fimctional 
group selected from -CH=CH-, -OC-, -0-, -CO-, -NR7-, -NR7CO-, 
-C(=NOH). , -S-, -S(0)-, -S(0)2- of -CHCNRvRs)-; 

phenyl Ring A is optionally substituted with up to four substituents in 
addition to Ri; 

Ri is KCH2VCH(OR2>(CH2)„,E, -(CH)=C(OR2)-(CH2)mE, 
-(CH2)n-CH(Y)-(CH2)mE or -(CH)=C(Y)-(CH2)mE; wherein E is COOR3, Ci- 
C3 -alkylnitrile, caiboxamide, sulfonamide, acylsulfonamide or tetrazole and 
wherein sulfonamide, acylsulfonamide and tetrazole are optionally 
substituted with one or more substituents independently selected from: Cl- 
C6 alkyl, C1-C6 haloalkyl and aryl-CO-4-aIkyl; 

R2 is -H, an aliphatic group, a substituted aliphatic group, haloalkyl, 
an aralkyl group, a substituted aralkyi group, an aromatic group, a substituted 
aromatic group, -COR4, -COOR4, -CONRsR^ -C(S)R4, -C(S)OR4 or 
-C(S)NR5R6; 
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5 

2. 

10 
15 
20 
25 



Y is -0-, -CH2-, -CH2CH2- or a -CH=CH- group which is bonded to 
a carbon atom in Phenyl Ring A that is ortho to Ri; 

R3-Rg are independently -H, an aliphatic group, a substituted aliphatic 
group, an aromatic group or a substituted aromatic group; and 
n and m are independently 0, 1 or 2. 

A compound represented by the following structural formula: 



or phaimaceutically acceptable salts, hydrates and solvates thereof wherein: 

Ar is a substituted or unsubstituted aromatic group; 

W is a substituted or unsubstituted alkylene linking group or a 
substituted or imsubstituted heteroalkylene linking group from two to ten 
atoms in length; 

phenyl Ring A is optionally substituted with up to four substituents in 
addition to Ri; 

Ri is -(CH2)n-CH(OR2)-(CH2)mCOOR3, - 

(CH)=C(OR2)KCH2)mCOOR3, -(CH2)n-CH(Y)-(CH2)mCOOR3 or- 
(CH)=C(Y)-(CH2)r„COOR3; 

R2 is -H, an aliphatic group, a substituted aliphatic group, an aryl 
group, a substituted aryl group, -COR4, -COOR4, -CONRsR^ -C(S)R4, 
-C(S)OR4 or -C(S)NR5R6; 

Y is -0-, -CH2-, -CH2CH2- or a-CH=CH- group which is bonded to 
a carbon atom in Phenyl Ring A that is ortho to Ri; 

R3-R6 are independently -H, an aliphatic group, a substituted aliphatic 
group, an aryl group or a substituted aryl group; and 

n andm are independently 0, 1 or 2. 

The compound of Claim 1 or 2 wherein Ar is represented by a structural 
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formula selected fix>m: 




wherein: 

Kings B-Z are independently substituted or unsubstituted; 
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X is -0-, -S-. -CH2- or-C(0)-; 

Z is a covalentbond, (-CHz),-, -Caa(CH3)(CH2)q-. -CCCHs) 
2(CHj),-. -(CH2)<,CH(CH3)-. -(CH2)qC(CH3) 2-, -OCCHj),-. -(CH2),0-, 
-(CHz)^-, -<CH2)qNH-, -(CH2)c,CHR2o-, -CHRaoCCHa),-, -(CH2)qCR2oRao-. 
5 -(CH2),CRaoRao-. -(CH2>,NRao-. -NRaoCCHa),-. -<CHa)qC(=NOH)-. 

-C(=NOH)(CH2)q-, -CH(0H)-(CH2V. -(CH2)q-CH(OH)-, -CO-(CH2)q-, 
-(CH2)q-C0-, -COO-CCHzV, -OCO-(CH2)q-, -(CH2VOCO-, -(CH2)q-COO-, 
-(CH2)qC0-NH-, -(CH2)qNH-CO-,-(CH2),CONR2o-, -CONR2o(CH2)q., 
-(CH2)qNR2oCO- or-NR2oCO(CH2),s 
10 q is 0, 1, 2 or 3; and . 

each R20 is independenfly a Cl-CS aUcyl group or a halogenated C1-C5 alkyl 
group. 

4. The compound of Claim 3 wherein the compound is represented by fhe . 
15 following structural formula: 



A. O W^— 



wherein: 

p is an integer fiom one to nine 

Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NRs-, -NRgCO-, -NRaCH-, 
2 0 -C(=NOH)- or -CH(NR7Rs)-; and 

R7 and Rs are todependently -H, an aliphatic group, a substituted 
atiphdi&c group, an aromatic group or a substituted aromatic group. 



5. 

25 



The compound of Claim 3 wherein the compound is represented by the 
following structural formula: 
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Ar^O^ W, <\ A /) 

I 

wherein: 

p is an integer fiom one to four; 

Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NRfi-, -NRfiCO-, -NRsCH-, 
5 -C(=NOH)- or -CHCNRtRs)-; and 

R7 and Rs axe independently -H, an aliphatic group, a substituted 
aliphatic group, an aromatic group or a substituted aromatic groiq). 

6. The compound of Claim S wherein Ri is para to Wi and is represented by the 
1 0 following structural formula: 



15 




7. The compound of Claim 5 wherein Ri is meta to Wi and is represented by 
the following stmctural formula: 



O 



20 



8. 



The compoimd of Claim 6 wherein fhe compound is represented by a 
stmctural formula selected fi:om: 
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ORa 



R,0 




/ \ / « \ .0 

At O 




Al O (\ A 



° RjO ^ 



^(CH2)3 

At O 
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R2Q ^ 

9. The compound of Claim 4 wherein the compound is represented by a 
stmctural fonnula selected firom: 



Ai O 




(CH2)6, 



R20 ^ 



10. The conq)ound of Claim 8 wherein R2 is a C1-C6 alkyl group, phenyl, benzyl 
or b^izoyl; and R3 is or a C1-C6 alkyl group. 

10 

11. The compound of Claim 10 wherein the compound is represented by flie 
following stmctural formula: 




15 wherein: 

Phenyl Rings A' and A" independently substituted or unsubstituted 
and Z is -O- or -CO- and p is 3 or 4. 
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12. The compoimd of Claim 1 1 wherein Phenyl Rings A' and A" are 

independently substituted with one or more groups selected fiom halogen, 
-R9, -OR9. -COR9, -COOR9, -CN, a non-aiomatic heterocyclic groiq>, an allyl 
group, -(CH2)aCH(OR3o)(CH2)bCOOR3u or-NR9C(0)R9, R9 is-H, a Cl- 
ClO alkyl group, a Cl-ClO halogenated alkyl group, a cycloalkyl group or an 
aromatic group, R30 is a C1-C6 alkyl group or a halogenated C1-C6 alkyl 
group, R31 is -H, a C1-C6 allQrl group or a halogenated C1-C6 alkyl group, 
and a and b are independently 0, 1 or 2. 



13. The compound of Claim 12 wherein Phenyl Rings A' and A" are 
independently substituted with one or more groups selected fiom halogen, 
C1-C8 straigjht chained or branched alkyl, C3-C8 cycloalkyl, C1-C8 straight 
chained or branched alkanoyl, C1-C8 straight chained or branched alkoxy, 

15 -Br, -F, i\r-moipholino, -CN, -COOH, -OH, -CF3 or -OCF3. 

14. The compound of Claim 13 wherein Phenyl Ring A is substituted with one or 
more groups selected from halogen, -ORio, -R109 aromatic group, substituted 
aromatic group, aralkyl, substituted aialkyl, aralkenyl, substituted aralkenyl, 

20 allyl or substituted allyl and Rio is a Cl-ClO alkyl group or a Cl-ClO 

halogenated alkyl group. 

15. Hie compound of Claim 14 wherein Phenyl Ring A is substituted with one or 
more groups selected from -F, -CI, -OCH3, -OCF3, -CH3, ethyl, ^-propyl, 

2 5 iso-propyl, allyl, 2-phenylethenyl, 2-phenylethyl, phenyl, -o-biphenyl, 

-m-biphenyl, -j3-biphenyl, -0-C6H4OCH3, -ni-C6H40CH3, -p-C^OCR^y 
-0-C6H4F, -W-C6H4F or -/7-C6H4F. 



16. 

30 

17. 



The compound of Claim 1 1 wherein R2 is methyl and R3 is hydrogen. 



A compound represented by the following structural formula: 
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(CH2)3, 




CH3O 



or phaimaceutically acceptable salts, hydrates, stereoisomers and solvates 
thereof, wherein Z is -O- or -CO-, 

18. A compound represented by the following stmctural formula 




OH 



10 



• or pharmaceutically acc^table salts, hydrates and solvates thereof. 

19. The compound of Claim 1 or 2, wherein the compoimd is represented by the 
following stmctural formula: 



Ai O 



(CHJi- 



.R1 



15 



wheremt is an integer from 1 toaboutS. 



20. The compound of Claim 19 wherein the compound is represented by the 
following stmctural formula: 
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(CHj), 



OR3 



5 22. 



10 

23. 



15 



20 24. 



The compound of Claim 20 wherein R2 is a C1-C6 alkyl group, phenyl, 
benzyl or benzoyl; and R3 is -H or a CI -C6 alljyl group. 

The compound of Claim 2 1 wherein Ar is represented by the following 
structural fbimula: 



wherein Phenyl Rings A' and A" indqpendently substituted or unsubstituted 
and Z is -O- or -CO-. 

The compound of Claim 22 wh^ein Phenyl Rings A' and A" are 
independently substituted with one or more groups selected firom -R9, -OR9, . 
-COR9, -COOR99 -CN, a non-aromatic heterocyclic group, an allyl group, 
-(CH2)aCH(OR3o)(CH2)bCOOR3i, or-NR9C(0)R9, R9 is -H, a Cl-ClO aliyl 
group, a Cl-ClO halogenated alkyl group, a cycloalkyl group or an aromaotic 
group, R30 is a C1-C6 alkyl group or a halogenated C1-C6 alkyl group, R3] is 
-H, a C1-C6 all^l group or a halogenated C1-C6 alkyl group, and a and b are 
independently 0, 1 or 2. 

The compound of Claim 23 wherein is methyl and R3 is -H. 




25. 



A compound represented by the following structural formula: 
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or pharmaceutically acceptable salts, hydrates, stereoisomers and solvates 
thereof, wherein Z is -0-, -CO-, -C(=NOH) or a bond and t is 1 , 2 or 3. 



5 26. A compound represented by flie following structmal foimula: 

.(CH2)r 





CH3O 



10 



or pharmaceutically acceptable salts, hydrates and solvates thereof, wherein 
Z is -0-, -CO or a bond and t is 1 , 2 or 3 . 

* 

27. The confound .of Claim 1 or 2 wherein the confound is Tqpiesented by the 
fonowing stnictuTal fi3nnula: 



Rit 





12 



Ar 



(CH2)p 



.R1 



15 



wherein: 

p is zero, one or two; 

Wz is -0-, -C(0)-, -OCH2-, -CH2-, -NRg-, -NRsCO-, -NRsCH-, 
-C(-NOH)- or -CH(NR7R8)-; 

R7 and Rs are independently -H^ an aliphatic group, a substituted 
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aliphatic groiq), an aiomatic group or a substituted aromatic group; and 

R]] and R12 are ]ndq)endently a C1-C6 alkyl group, or, taken together 
are a substituted or unsubstituted ethylene, propylene or butylene gjxmp. 

5 28. The conoipound of Claim 27 wherein W2 is -0-. 

29. The compound of Claim 28 wherein R| is para to the carbon atom bonded to 
W2 and is represented by &e following structural formula: 




1 0 wherein R2 is a CI -C6 alkyl group, phenyl, benzyl or benzoyl; and R3 is -H 

or a C3-C6 alkyl group. 

30. The compound of Claim 29 wherein Ar is r^esented by the following 
structural formula: 




15 

wherein Phenyl Rings A' and A'' independently substituted or unsubstituted 
and Z is -O- or -CO-. 

31. The compoimd of Claim 30 wherein Phenyl Rings A' and A" are 
2 0 independently substituted with one or more groups selected from -R9» -OR9, . 

-COR9, -COOR9, -CN, a non-aromatic heterocyclic group, an allyl group, 
-(CH2)aCH(OR3o)(CH2)bCOOR3i, or -NR9C(0)R9, and wherein R9 is -H, a 
Cl-ClO alkyl group, or a Cl-ClO halogenated alkyl group, a cycloaU^rl 
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5 32. 
33. 

10 

34. 



15 



group or an aromatic group, R30 is a C1-C6 alky] group or a halogenated CI 



group, and a and b are independently 0, 1 or 2. 

The compound of Qaim 31 wherein Ri is represented by the following 
stractural formula: 



The compound of Claim 27 wherein: 1) p is one and Rn and Rn, taken 
together, axe ethylene or propylene; 2) p is zero and Ri 1 and R12, taken 
together, are propylene or butylene; or 3) p is zeio, one or two and Ri 1 and 
R12 are independently methyl, ethyl or propyl. 

The compound of Claim 33 wherein Ar is represented by the following 
structural fbnnula: 



Phenyl Rings A, A' and A" are unsubstituted and Z is -C(0)- or a bond. 

The compound of Claim 1 or 2 wherein the compound is represented by the 
following structural formula: 



C6 alkyl group, R31 is -H, a C1-C6 alkyl group or a halogenated C1-C6 alkyl 






R15 



R16 



20 
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36. 

10 

37. 

15 



wherein: 

W4 and W5 are independently methylene or ethylene; 
Ra is a C1-C6 alkyl group, phenyl, benzyl or benzoyl; 
R3 is -H or a C1-C3 alkyl group. 

Ri5 is H and R|6 is a C1-C6 alkyl group, or R15 and R16, taken 
together, are =0 or =CH2- 

The compound of Claim 35 wherein R15 is H and Rie is methyl, ethyl or 
propyl, or R15 and R16, taken together, axe =0 or =CH2. 

A compoxmd selected from the group consisting of (S)-2-Methoxy-3-{4-[3- 
(4-phenoxy-phenoxy)-propoxy]-phenyl}-propionic acid, represented by the 
following structural formula: 



(S)-3-{4-[3-(Biphenyl-4-yloxy>propoxy]-phenyl}-2-methoxy-propionicadd 
represented by the following structural formula: 



(jS)-3- {4-[3-(BxphenyM-yloxy)-prop-l -ynyl]-phenyl} -2-me1hoxy-propionic 
acid, represented by the following structural formula: 
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(S)-3- {4-[3-(4-Beiizoyl-'phenoxy)-pTopoxy]-plienyl} -2-me1hoxy-propiomc 
acid, represented by the following structural formula: 




10 



(S)-3-(4-{3-[4-(4-Fluoro-ben2oyl)-phenoxy]-propoxy}-phenyl)-2-methoxy- 
propiomc acid, represented by the following structural formula: 

F 




O-CH, 



OH 



(S)-3-{4-[3-(4-Benzoyl-phenoxy)-propo>Qf]-3-me1ho3Qr-phenyl}-2-methoxy- 
propionic acid, which is r^resented by the following stmctural formula: 
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(S)-3-{4-[4-(Biphenyl-4-yloxy)-but-l.ynyl]-phenyl}-2-meftoxy-^^ 
acid, which is r^resented by the following structural formula: 

o 



5 




(S)-3-{4-[3-(4-Benzyl-phenoxy)-propoxy]-phenyl}-2-methoxy-propionic 
acid, which is represented by the following structural formula: 




10 

(S)-3 - {4-[3-(4-Benzoyl-phenoxy)-prop- 1 -ynyl]-phenyl} -2-methoxy- 
propionic acid, which is represented by the following structural formula: 




15 (S)-2-Methoxy-3-{4-[3-(4-phenoxy-pheaoxy)-prop-l-ynyl]-phenyl}- 

propionic acid, which is rq)resented by the following structural formula: 




(S)-3-{4-[3-(Biphenyl-4-yIoxy)-propoxy]-2-fluoro-phenyl}-2-methoxy- 
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propionic acid, which is represented by the following structural formula: 




(S)-3- {4-[3-(4-Butyi-phenoxy)-propoxy]-phenyl} -2-methoxy-propiomc acid, 
which is represented by the following structural formula: 




(S)-2-Me1hoxy-3- {4-[4-(4-phenoxy-phenoxy)-but-l -ynyl]-phenyl}-propiomc 
acid, which is represented by the following structural formula: 



10 




(2S)-3-(4-{2-[4-(4-Fluoro-benzoyl)-phenoxy]-cyclopentyloxy}-phenyl)-2- 
methoxy-propionic acid, which is represented by the following structural 
formula: 

\j 

^ ^ ^ OH 



15 




(S)-3-{4-[5-(Biphenyl-4-yloxy)-pent-l-ynyl]-phenyl}-2-methoxy-propionic 
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add, which is represented by the following structural formula: 

9 




OH 



(S)-3-{4-[2-(4-Benzoyl-phenoxy)-ethoxy]-phenyl}-2-me1hoxy-propiom^ 
5 acid, iTvHbich is represented by the following stractural formula: 



HO 




o 



(S)-3- {4-[5-(Biphenyl-4-yloxy)-pentanoyl]-phenyl} -2-metiioxy-piopionic 
acid, represented by the following structural formula: 



10 




(S)-3- {4-[3-(Biphenyl-4-yloxy>cyclopentyloxy]-phenyl} -2-methoxy- 
propionic acid, represented by the following structural formula: 

O 



(S)-3-{4-[4-(4-Benzoyl-phenoxy)-but-l-ynyl]-phenyl}-2-methoxy-propionic 
acid, r^resented by the following structural formula: 




(S)0-{4-[4-(4-Benzoyl-phenoxy)-butyiyl]"pheiiyl}-2-meft^ 
acid, represented by the fbllowing stnictuial foimiila: 




10 



(S)-2-Mefhoxy-3-{4-[5-(4-phenoxy-phenoxy)-pent-l-yiiyl]-phenyl}- 
propionic add, r^resented by the following structuial foimula: 




(S)-3-{4-[5-(4-Benzoyl-phenoxy)-peiit-l-ynyl]-phenyl}-2-inethoxy-piopionic 
acid, represented by the following structural formula: 




15 (S)-3-{4"[3-(Biphenyl-4-yloxy)-propoxy]-3-me1hoxy-phenyl}-2-mefhoxy- 
propionic acid, represented by Ae following structural formula: 
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(S)-2-Methoxy-3-{3-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid, represented by fhe following structural formula: 




(S)-3-{4-[4-(4-Benzoyl-pheno?oO-butoxy]-phenyl}-2-niethoxy-pro^ 
acid, represented by the following structural formula: 




O 



(S)-3-{4-[5-(4-Benzoyl-phenoxy)-pentanoyl]-phenyl}-2-methoxy-propionic 
acid, represented by the following structural formula: 




O 



(S)-2-Meihoxy-3-{4-[3-(4-phenylace1yl-phenoxy)-propoxy]-phenyl}^ 
propionic acid, represented by Hie following structural formula: 



wo 02/100813 



-432- 



PCT/US02/16950 




2- Methoxy-3-(4- {3-[4-(4-tiifluoromethyl-phenoxy)-phenoxy]-propoxy} - 
phenyl)-propionic acid, represented by the following structural formula: 

3- (4-{4-[4-(H:ydroxyiinino-phCTyl-me1hyl)-pheno7^^ 
methoxy-propionic acid, represented by the following stmctural formula: 




2-Methoxy-3-{4-[l-methyl-2-(4-plienoxy-plienoxy)-propoxy]-phenyl} 
propionic acid, represented by the following structural formula: 



15 




3-{4-[2-(4-Benzoyl-phenoxy)-l-methyl-propoxy]-plienyl}-2-metlioxy- 
propionic acid, represented by the following structural formula: 
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Sodium 3-{4-[3-<4-beiizoyl-phenoxy)-propoxy]-phenyl}-2-methoxy- 
propionate, represented by the following structural formula: 



5 




3-{4-[3-(Biphenyl-4->ioxy)-cyclopentyloxy]-phenyl}-2jS-methoxy-propiomc 
acid, represented by the followmg structural formula: 




3- {4-[3-(Biphenyl-4~yloxy)-cyclopentyloxy]-phenyl} -2iS'-methoxy-propionic 
acid, represented by the following structural formula: 




15 

Sodium (S)-2-methoxy-3-{4-[6-(4-phenoxy-phenoxy)-hex-l-ynyl]-phenyl}- 
propionate, represented by the following structural formula: 
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Sodium (S)-3-{4-[6-(4-beiizoyl-phaioxy)-hex-l-ynyl]-phenyl}-2-methoxy- 
propionate, tepresentedby fhe following stmctuxal foimula: 




5 

Sodium (S)-3-{4-[6-(biphenyl-4-yloxy)-hex-I-ynyl]-phenyl}-2-methoxy- 
propionate, represented by the following structural formula: 




10 



(S)-3-(4-{3-[4-(4-Hydroxy-benzoyl)-phenoxy]-propoxy}-phenyl)-2-inethoxy- 
propionic acid, represented by the following structural formula: 




9 



15 

Sodiimi (S)-2-methoxy-3- {4-[6-(4-plienoxy-phenoxy)-hexanoyl]-ph©nyl}- 
propionate, represented by fhe following structural formula: 
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10 




Na 



(S)-2-Mefhoxy-3-{4-[3-(9-oxo-9H-fluoxen-2-yloxy)-prop-l^ 
propionic abid, lepresented by the following structural formula: 




HO-^ CHg 



15 



(S)-2-Methoxy-3- {4-[3-(4-oxo-2"phenyl-4H-chronien-7-yloxy)-prop-l -ynyl]- 
plienyl}-propionic acid, r^resented by the following structural formula: 




(S)-3-{4-[3-(4-Dibenzofuran-2-yl-phenoxy)-propoxy]-phenyl}-2-methoxy- 
propionic acid, represented by tiie following structural formula: 
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(S)0-{4-[3-(4-tert-Bu1yl-biphenyl-4-yloxy)-propoxy]-pheity 
propionic acid, represented by the foHowing structural formula: 



/=< O-CH, 



10 



(R)-2-Metiioxy-3- {4-[3-(4-phenoxy-phenoxy)-propoxy]-pheiiyl} -propionic 
acid, represented by the following structural formula: 

Q 




Sodium (S)-2-methoxy-3- {4-[3-(4-phenylacetyl-phenoxy)-cyclopentyloxy]- 
phenyl} -propionate, represented by the following structural formula: 




Na 



15 Sodimn (S)-3-(4-{3-[4-(2-fluoro-bKizoyl)-phenoxy]-propoxy}-phenyl)-2- 
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metfaoxy-propionate, represented by the following stmctural foimula: 





(S)-2-Methoxy-3- {2-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl} - 
propionic acid, represented by the following stmctural formula: 



a°xx 




OH 



10 



Sodium (S)-3-{4-[4-(4-benzoyl-phenoxy)-but-l-ynyl]-phenyl}-2-meihoxy- 
propionate, represented by the following stmctural formula: 




9 

CH3 



15 

Sodium (S)-3-{6-[3-(biphenyl-4-yloxy)-propoxy]-2'-methoxy-bipheiiyl-3- 
yl}-2-methoxy-propionate, represented by the following stmctural formula: 
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Na 



Sodium (S)- 3-{4-[3-(4-benzoyl-phenoxy)-propoxy]-3-chloro-phenyl}-2- 
mefhoxy-pTopionate, represented by the following structural formula: 





Na 



Sodium (S)- 2-methoxy-3-{4-[3-(4-oxo-2-phenyl-4H-chromenr6-yloxy)- 
prop-l-ynyl]-phenyl}-propionate, represented by the following structural 
formula: 

Na* 




9 



(S)-3-{4-[3-(4'-Hydroxy-biphenyl"4-yIoxy)-propoxy]-phenyl}-2-metlioxy- 
propionic acid« represented by the following structural formula: 
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Sodium (S)-2-methoxy-3-(4- {3-[4-(4-trifluoroinethyl-phenoxy)-phenoxy]- 
prop-l-ynyl}-phenyl)-propionate, represented by the following structural 
5 formula: 




9 



(S)-4 - {3-[4r(2-Carboxy-2-methoxy-ethyl)-plienoxy]-propoxy} -biphenyM- 
carboxylic acid, represented by the following structural formula: 



HO 




15 

Sodiimi (S)-2-ethoxy-3- {4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl} - 
propionate^ represented by the following structural foimula: 




20 



(S)-2-Methoxy-3-{2-mefhoxy-4-[3-(4-phenoxy-phenoxy)-pTopoxy]-phenyl}- 
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propionic acid 2-diinefhylamiiio-ethyl ester, represented by the following 
structural formula: 




5 Sodium (S)-3-[4-(3-{4-[(4-fluoro-phenyl)-hydroxy-methyl]-phenoxy} - 

propoxy)-phenyl]-2-methoxy-propionate, represented by the following 
structural formula: 




1 0 (S)-2-Metihioxy-3-(4- {3-[4-(naplithalene-l -carbonyl)-plienoxy]-propoxy} - 

pli6nyl}-propioiiic acid» represented by the following structural formula: 




(S)-2-Methoxy-3-(4-{3-[4-(4-methyl-benzoyi)-phenoxy]-propoxy}-phenyl)- 
1 5 propionic acid, represented by the following structural formula: 




(S)-2-Methoxy-3-(4-{3-[4-{3-phenyl-propionyl)-phenoxy]-propoxy}- 
phenyl)-propionic acid» represented by Ifae following structural formula: 
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(S>3-(4- {3-r4-(2,4-Dnnefhoxy-benzoyl)-phenoxYl-propoxyl -phenvl>2- 
methoxy-propioxiic acid, represented by the following structural formula: 




CH3 



5 



10 



(S)-3-{3-ChloTO-4-'[3-(4-oxc-2-phenyl-4H-chromen-6-yloxy)-propoxy]- 
phenyl}-2-metiioxy-propionic acid, represented by the following structural 
formula: 





OH 



15 



(S)-3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-chloro-phenyl}-2-methoxy- 
propionic acid, represented by the following structural formula: 




OH 



20 



(S)-2-Meflioxy-3-(3-methoxy-4-{3"[4-(4-trifluoromcthyl-phenoxy)- 
phenoxy]-propoxy}-phenyl)-propionic acid, represented by the following 
structural formula: 
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(S)-2-Methoxy-3-(4- {3-[4-(3-me1hyl-butoxy)-phenoxy]-propoxy} -phenyl)- 
propionic acid, represented by the following structural formula: 



5 




(S)-2-Methoxy-3-{4-[3-(4-pyridin-4-yl-phenoxy)-propoxy]-phenyl}- 
propionic acid, represented by the following structural formula: 



10 




(S)-2-Methoxy-3-{4-[3-(4-phenethyloxy-plienoxy)-propoxy]-phenyl}- 
propionic acid, represented by the following structural formula: 




15 

3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-2-chloro-phenyl}-2-methoxy- 
propionic acid, represented by the following structural formula: 
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Sodium (S)-3-{4-[3-(bipheiQrl-4-yloxy)-cgrclohexyloxy]-phenyl}-2-mef^^ 
propionate, represented by the following structural formula: 




9 



5 



10 



Sodium (S)-3-{4-[3-(2-carboxy-phenoxy)-propoxy]-plienyl}-2-methoxy- 
propionate, represented by the following structural formula: 



HO 



^VCH3 



Na 



15 



2-Methoxy-3-{2-methoxy-4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}- 
propionic acid, represented by the following structural formula: 




(S)-2-Methoxy-3- {4-[3-(4-quinolin-8-yl-phenoxy)-propoxy]-phenyl} ■ 
propionic acid, represented by the following structural formula: 
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(S)-2-Me1iioxy-3-(4-{3-[4HlH.tetrazol.5-yl)-biphenyl-4-ylox^^ 
plienyl)-propionic acid, represented by tiie followiag structural foxmula: 




3- {4-[3-(4-Phenoxy-phenoxy)-propoxy]-phenyl}-2-propoxy-propionic acid, 
represented by the following structural formula: 




10 3-{4-[3-(4-Benzoyl-phenoxy)-propoxy]-plienyl}-2-ethoxy-propionic acid, 

represented by the following structural formula: 




CH3 . 



(S)-2-Isopropoxy-3-{4-[3-(4-phenoxy-phenoxy)-propoxy]-phenyl}-propiomc. 
15 acid, represented by the following structural formula: 




H3C CH3 . 
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(S)-3-{4-[3-(4-Ben2yl-phenoxy)-propoxy]-phenyl}-2-ethoxy-pn)pionic acid, 
represented by tiie following structural fonnula: 




CH3 . 



5 (S)-3- {4-[3-(4-Ben2oyl-plienoxy>piopoxy]-3-chloro-phenyl} -2-e1hoxy- 

propionic acid, represented by the foUowing structural formula: 




CI CH3 



(S)-2-Methoxy-3-{4-[3-(4-morpholin-4-yl-plienoxy)-propoxy]-plienyl} 
1 0 propionic acid, represented by fte following structural formula: 




9 



(S)-3-{4-[2-(B^henyi-4-yloxy)-efeoxy]-phenyl}-2-metfaoxy-propionicadd, 
represented by the following stmctural formula: 




(S)-2-Methoxy-3-{4-[3-(5,6,7,8-tetrahydro-naphthalen-2-yloxy)-propoxy> 
phenyl}-propionic acid, represented by the following structural formula: 
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(S)-2-Methoxy-3- {4-[2-(4-phenoxy-phenoxy)-ethoxy]-phenyl} -propionic 
acid, represented by the following structural formula: 




10 



3- {3-[3-(Biphenyl-4-yloxy)-propoxy]-phenyl} -2-mefhoxy-propionic acid, 
represented by the following stnictural formula: 




(S)-3- {4-[3-(3-Dimefliylamino-phenoxy)-propoxy]-plienyl} -2-methoxy- 
propionic acid, represented by Ifae following structural formula: 

OH 




CH3 



15 



(S)-3-{4-[2-(Biphenyl-4-yloxy)-ethoxy]-phenyl}-2-e1iioxy-propionic acid, 
represented by the following stmctural formula: 
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10 



^^^^^^^ 

OH 

;and 

(S)-3-{4-[2-(Biphenjd-4-yloxy)-elhoxy]-phenyl}-2-piopoxy-pro^^ 
repiesented by the following structural fonnula: 

^ OH 

9 

or aphannaceutically acceptable salts, hydrates and solvates of the foregoing 
compounds. 

38. A compound represented by the following structural formula: 



AT Ar^ 




(XL) 

or pharmaceutically acceptable salts, hydrates, stereoisomers and solvates 
thereof, wherein: 

Ar is a substituted or unsubstituted aromatic group; 

15 Ri is ^CH2)n-CH(OR2)-(CH2)mE, -(CH)-C(OR2)-(CH2)n^ , 

-(CH2VCH(Y)-(CH2)mE or -(CH)=C(Y)-(CH2)mE; wherein E is COOR3. Cr 
C3 -alkylnitrile, carboxamide, sulfonamide, acylsulfonamide or tetrazole and 
wherein sulfonamide, acylsulfonamide and tetrazole are optionally 
substituted with one or more substituents independently selected &om: CI- 
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10 



15 



C6 alkyl, haloalkyi and aryl-CO-4-alkyl; 

R2 is -H, an aliphatic group, a substitated aliphatic group, an 
aromatic group, a substituted aromatic group, -COR4, -COOR4, -CONRsR^, 
-C(S)R4, -C(S)OR4 or -C(S)NR5R6; 

Y is -0-, -CH2-, -CH2CH2- or -CH=CH- and is bonded to a carbon 
atom in Phenyl Ring A that is ortho to Ri; 

R3-R6 are independenfly -H, an aliphatic group, a substituted aliphatic 
group, an aromatic group or a substituted aromatic group; 
n and m are independently 0, 1 or 2; 

sisO, lor2; 

Ari is a substituted or unsubstituted aiylene group; 
W6 is a covalent bond, -Wr, -CHiWr or -W1CH2-; 
W7 is a covalent bond or CH2-; and 

Wi is -0-, -C(0)-, -OCH2-, -CH2-, -NRs-, -NRgCO-, -NRgCH-, 
-C(=NOH)- or -CHCNRtRb)-. 



20 



39. The compound of Claun 38 wherein Ri is -(CH2)n-CH(OR2HCH2)mCOOR3, 
.(CH)=C(OR2HCH2)mCOOR3, -(CH2)„-CH(Y)-(CH2)mCOOR3 or 
.(CH)=C(Y).(CH2)mCOOR3. 

40. The compound of Claim 39 wherein the compound is represented by the 
following stmctural formula: 

Arv^ ^(CH2)s^ 




wherein s is 0 or 1 and We is a covalent bond, -O, -CH2O- or -OCII2- 



25 
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41. A pharmaceutical composition comprising the compound of Claim 1 and a 
phamiaceutically acceptable earner. 

42. The pharmaceutical composition of Claim 4 1 additionally comprising a 
5 second therapeutic agent selected fiom the group consisting of insulin 

sensitizers, sulfonylureas, biguanides, thiazolidinediones, a-glucosidase 
inhibitors, insulin secretogogues, insulin, antihyperlipidemic agents, plasma 
HDL-raising agents, HMG-CoA reductase inhibitors, statins, acyl 
CoAxholesterol acyltransfetase inhibitors, antiobesity compounds, 
1 0 antihypercholesterolemic agents, fibrates, vitamins and aspirin. 

43. A pharmaceutical composition comprising the compound of any one of 
Claims 2-17 or 19-40 and a phamiaceutically acceptable carrier. 

15 44. A pharmaceutical composition comprising: 1) the compound of any one of 
Claims 2-17 or 19-40 or apharmaceutically acceptable salt, solvate, hydrate 
or stereoisomer thereof a second therapeutic agent selected from Hio group 
consisting of insulin sensitizers, sulfonylureas, biguanides, 
tfaiazolidinediones, a-glucosidase inhibitors, insulin secretogogues, insulin, 

2 0 antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 

inhibitors, statins, acyl CoArcholesterol acyltransferase inhibitors, antiobesily 
compounds, antihypercholesterolemic agents, fibrates, vitamins and aspirin; 
and 3) a phamiaceutically acceptable carrier. 

2 5 45. A pharmaceutical composition comprising tiie compound of Claim 1 8 or a 
phamiaceutically acceptable salt, solvate or hydrate thereof^ and a 
phamiaceutically acceptable carrier. 



46. 

30 



The pharmaceutical composition of Claim 45 additionally comprising a 
second ther^eutic agent selected from the group consisting of insulin 
sensitizers, sulfonylureas, biguanides, thiazolidinediones, a-glucosidase 



0 
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inhibitors, insulin secretogogues, insulin, antihyperlipidemic agents, plasma 
HDL-raising agents, HMG-CoA reductase inhibitors, statins, acyl 
CoArcholesteroI acyltransferase inhibitors, antiobesity compounds, 
antifayp^cholesterolemic agents, fibrates, vitamins and aspirin. 

5 

47. A method of modulating a peroxisome proliferator activated receptor 

(PPAR), comprising the step of contacting fhe receptor with at least one 
compound of Claim 1. 

1 0 48. The method of Claim 47, wherein the PPAR is an alpha recq>tor. 

49. The method of Claim 47, wherein the PPAR is an ganmia receptor. 

50. A method of modulating a peroxisome proliferator activated receptor 
15 (PPAR), comprising the step of contacting the receptor with at least one 

compound of Claim 2. 



51. A method of modulating a peroxisome proliferator activated receptor 

(PPAR), comprising the step of contacting the receptor with the compound of 
20 Claim 18. 



52. A me&od for treating a PPAR-gamma mediated disease or condition in a 
subject comprising the step of administering to the subject an effective 
amount of the compound Claim 1 . 

25 

53. A method for treating a PPAR-gamma mediated disease or condition in a 
subject comprising the step of administering to the subject an effective 
amount of the compound Claim 2. 

3 0 54. A method for treating a PPAR-gamma mediated disease or condition in a 
subject comprising the step of administering to the subject an effective 
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amount of fhe compound Claim 1 8. 

55. A method for lowering blood-glucose in a subject comprising the step of 
administering to the subject an effective amount of the compound of Claim 

5 1. 

56. A method for lowraing blood-glucose in a subject comprising the step of 
administering to the subject an effective amount of the compound of Claim 
2. 

10 

57. A method for lowering blood-glucose in a subject comprising the step of 
administering to die subject an effective amoimt of the compound of Claim 
18. 

15 58. A method of treating a subject with hyperglycemia, dyslipidemia, lype n 
diabetes. Type I diabetes, hypertriglyceridemia, syndrome X, insulin 
resistance, heart fitituie, diabetic dyslipidemia, hyperlipidemia, 
hypercholesteremia, hypertension, obesity, anorexia bulimia, polycystic 
ovarian syndrome, anorexia nervosa, cardiovascular disease or other diseases 

2 0 where insulin resistance is a component; said method comprising the step of 

administering to the subject an effective amount of the compound of Claim 
1. 

59. A method of treating a subject with hyperglycemia, dyslipidemia, Type U 
25 diabetes. Type I diabetes, hypertriglyceridraiia, syndrome X, insulin 

resistance, heart feilure, diabetic dyslipidemia, hyperlipidemia, 
hypercholesteremia, hypertension* obesity, anorexia bulimia, polycystic 
ovarian syndrome, anorexia nervosa, cardiovascular disease or other diseases 
where insulin resistance is a component, said method comprising the step of 

3 0 administering to tiie subject an effective amount of the compound of Claim 

.2. 
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A method of treating a subject with hyperglycemia^ dyslipidemia, l^P^ H 
diabetes, T^e I diabetes, hypertriglyceridemia, syndrome X, insulin 
resistance, heart &ilure, diabetic dysUpidemia, hyperiipidemia, 
hypetcbolesteremia, hypertension, obesity, anorexia bulimia, polycystic 
ovarian syndrome, anorexia nervosa, cardiovascular disease or other diseases 
where insulin resistance is a component, said method comprising the step of 
administering to tiie subject an effective! amount of the compoimd of Claim 
18. 

The method of Claim 58 additionally comprising the step of administering to 
the subject an effective amount of second thempeutic agent selected from the 
group consisting of insulin sensitizers, sulfonylureas, biguanides, 
thiazolidinediones, a-gtucosidase inhibitors, insulin secretogogues, insulin, 
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 
inhibitors, statins, acyl CoArcholest^ol acyltransferase inhibitors, antiobesity 
compounds, antihypercholesterolemic agents, fibrates, vitamins and aspirin. 

The method of Claim 59 additionally comprising the step of administering to 
the subject an effective amount of second therapeutic agent selected from the 
group consisting of insulin sensitizers, sulfonylureas, biguanides, 
thiazoUdinediones, a-glucosidase inhibitors, insulin secretogogues, insulin, 
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 
inhibitors, statins, acyl CoAxholesterol acyltransferase inhibitors, aatiobesity 
compounds, antihypercholesterolemic agents, fibrates, vitamins and aspirin. 

The method of Claim 60 additionally comprising the step of administering to 
the subject an effective amount of second therapeutic agent selected from the 
group consisting of insulin sensitizers, sulfonylureas, biguanides, 
thiazolidinediones, a-glucosidase inhibitors, insulin secretogogues, insulin, 
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase 
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inhibitors, statins, acyl CoAxholesterol acyltransferase inhibitors, antiobesify 
compounds, antihypercholesterolemic agrats, jSbrates, vitamins and aspirin. 

64. A method of treating a subject with diabetes mellitus, said method 

5 comprising the step of administering to the subject an effective amount of die 

compound of Claim 1 . 

65. A method of treating a subject with diabetes mellitus, said method 
comprising the step of administering to the subject an effective amount of flie 

1 0 compound of Claim 2. 

66. A method of treating a subject with diabetes mellitus, said method 
comprising the step of administering to the subject an effective amount of the 
compound of Claim 1 8. 

15 

67. A method of treating a subject with cardiovascular disease, said method 
comprising the step of administering to the subject an effective amount of the 
compound of Claim 1. 

20 68. A method of treating a subject with cardiovascular disease, said method 

comprising the step of administering to the subject an effective amount of tbe 
compound of Claim 2. 

69. A method of treating a subject with cardiovascular disease, said method 

2-5 comprising die step of administering to the subject an effective amount of the 

compound of Claim 18. 

70. A method of treating a subject with Syndrome X, said method comprising flie 
step of administering to the subject an effective amount of the compoxmd of 

30 Claim 1. 
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71. A method of treating a subject with Syndrom X, said method comprising the 
step of administering to the subject an effective amount of the compound of 
Claim 2. 

5 72. A method of treating a subject with Syadrome X, said method comprising the 
step of administering to the subject an effective amount of the compound of 
Claim 18. 



73. A method of preparing a compound represmted by the following structural 
10 formula: 




O 

fiom a starting compound represented by the following structural formula: 




O 



15 said method comprising the step of hydrolyzing the ester group in the starting 

compound, wherein: 

Ar is a substituted or unsubstituted aromatic group; 
Q is a covalent bond, -CH2- or -CH2CH2-; 

W is a substituted or unsubstituted alkylene or heteroalkylene linking 
2 0 * group from two to ten atoms in length; 

phenyl Ring A is optionally substituted wifli up to four substituents in 
addition to W and -<3l2CHOR2C(0)OR3; 
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R2 is -H, an aliphatic group, a substituted aliphatic group, an 
aromatic group, a substituted aromatic group; 

R3 an aliphatic group, a substituted aliphatic groiq), an aromatic group 
or a substituted aromatic group. 

74. The method of Qaim 73 wherein Q is a covalent bond. 



10 



15 



75. The method of Claim 74 wherein the starting compound is represented by the 
foUowmg stractural formula: 



.(CH2)ps^ 
Al O (\ A 




i. p is an integer from one to four; 
Wi is -0-, -C(0)-, -OCH2-, -CH2-, -MRS-, -NRfiCO-, -NRsCH-, 
-C(=NOH)- or -CH(NR7R8)-; 

R2 is a C1-C6 alkyl group, phenyl, benzyl or benzoyl; 
R3 -H or a C1-C3 alkyl group; and 

R7 and Rs are independently -H, an aliphatic group, a substituted 
aliphatic group, an aromatic group or a substituted aromatic group. 



76. The method of Claim 75 wherein the compound is represented by the 
2 0 following stmctural formula: 




wherein: 



Phenyl Rings A* and A" independenfly substituted or unsubstituted 
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and Z is -O- or -CO-, 



77. The metliod of Claim 76 wherein the compound is represented by the 
following structural formula: 




CH3O 



78. A compound, wherein the conipound is radiolabeled (S)-3-{4-[3-(Bq7henyl- 
1 0 4-yloxy)-propoxy]-phenyl} -2-methoxy-propiomc acid, represented by the 

following structural formula: 




15 



20 



79. .The compound of Claim 78 wherein the radiolabel is a tritimn atom. 

80. ' A metiiod for determining whether a compound does or does not interact 

directly with i)eroxisome proliferator-activated receptor, comprising the step 
of specifically binding Ifae radiolabeled compound of Claim 78 to the ligand 
binding domain of the peroxisome proliferator-activated receptor. 

81 . The method of Claim 80 wherein the peroxisome proliferator-actiyated 
receptor is PPARy. 



82. The method of Claim 8 1 additionally comprising the step of contacting the 
2 5 receptor with a test compound and assessing the amount of specific binding 
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of flie radiolabeled compound to Uie receptor, wherein a decrease in the 
binding of the radiolabeled compoimd indicates that the test compound 
interacts directly with the peroxisome proliferator-activated receptor. 
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5 83. . The method ofClaim 82 wherein flie radiolabeled compound is tritiated. 



